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PHILOSOPHICAL MAGAZINE.

I. An Attempt to determine the dejinite and simple Propor-
iionSj ill which the cmstitiient Parts of anorganic Sub-
stances are united with each other. By Jacob Be«zE"
Lius, Professor of Medicbie and Pharmacy ^ and M.R.A.
Stockholm.

[From Gilbert's Journal, 181 1, iii. . . . Translated from a copy corrected
by the Author expressly for this Work.j

M.
PART FIRST.

R. Berthollet, one of the most celebrated chemists
of our times, has endeavoured to Hemonstraie, in his in-

genious researches respecting the laws of chemical affini-

ties, that elementary substances may unite with each other

in an infinite number of progressive proportions. Mr.
Proust, however, another great master of the science, has

shown, in opposition to hin), that no such inlinite variety

of progressions is to be found in nature: but that all com-
pound and precisely characterized bodies exhibit only a
single aud invariable proportion between their component
pans ; and that when a protoxide, for example, is con-
verted by an additional portion of one of its component
parts, that is of oxvgen, into an oxide, this happens per
sultum, proce'^duisr at once to another precisely dtlerrnined

proportion, so Uiai anv continued series of combinations
between these limits is out of the question. The truth of
Proust's remark cannot h;ive escaped any experienced che-
mist : but it hns not hitherto been ascertained whether
these distinct steps or stages of combination follow one
and the same law lor subsi.inccs of all kinds, or whether
the proportions are indcierminate, and different for diflercnt

Vol.41. No. 177. ./"i^i. 1913. A 2 substances.



4 On definite Proporiiovs.

substances.. The experiments, wliicl. I shall here relate,

will prove that certain fixed laws prevail in ail such cases.

I have Ijeen led to this inve.stigaiiun by attempting to de-

duce froni calcniatioii the quaniitv of oxygen contained in

ammonia j on this occasion I discovered ttiat the o/iantity

of any base, by which a certain quaniitv of the muiiatic

acid IS saturated, contains always the same quantnv of
oxygen : althouoh in reality the merit of this discovery is

due 10 Richier, who has endeavoured to demon>traie the

prHicij)le, in the sixth part of his Essays, b\ some well

ini.iiiined, though not iully ""alislactory experiinenis, which
have led him to adopt a series of numbers agrtemg tolerably

well with each other, but by no means perlecily accurate.

The pme law was observable in the sulphate^, wtitn Bu-
cholz's analysis of the suljdiaie of barvta was made the

basis of the calculation. There was however some dis-

agreement in the two series ; nor were .he results consistent

with other experiments ; and it was necessary to take for

granted the truth of the analysis of the muriate of silver

instituted by Luicholz and Rose. I also found that, in the

submuriates of lead and copper, the acid is combined with
four limes as much of the base as in the neutral salts.

I was in hopes of being able to discover the general prin-

ciple of these remarkable relations by a correct investiga-

tion of the combinations of a variety of other similar sub-

stances. Jn the mean time I received a copy of Nicholson's

Journal for Nuvendjer 1808, which contained an acrount
of Wollaston's experiments on acid salts or snpersalts,

which had been suggested by the hypothesis of Dalton,

that wlu.n ladies are capable of behig comhincd vi different

proper/ i(;;i^, thae proportions may nfirai/s be expressed by

vn/li'ph/ing the weis/ft of one of the bodies by 1, 2, 3,4, afid

sojurth: and Woliaston's ex|.>eriments seemed to confirm

the hypothesis. This view of the combmalions of bc^dies

apjieared capable t)f .llustraiing so greatly the doctrine of
affinity, that the confirmation of Dalton's hypothesis

seemed to be the greatest step that chen)istry, as a science,

would have made durinsj;,- the whole time of its existence.

On what experiments DaUon had lounded his proposition,

and in what manner lie had extended its application, 1 am
wholly ig'.mrant \ I cannot therefore determine whether

inv experiments simnH" confirm this hvpothesi-s in its whole

extent, or whether tliey have any tendency to modify it iu

any of its parts.

Tt will be proved bv the foUowino; experiments, that

i^dien two bodies, A and B, comtvie tvith each other in dif-

Jheni



On definite ProporHons. 5

ferent proportions, their respective quantities are alwdys

indicated by some of t/iese simple expressions : 1 A with

1 B, the m'iniaium, 1 A ivitk \\ B,ov perhaps rather 2 A
with 3 B, 1 A with 2 B, and 1 A with 4 B. But there is

no example in my experiments of the proportion 1 A
with 3 B.

It will further be shown, that when tuo bodies^ A and

JB, have loth affinities with luo oiheis, C mid D, the quan-

tities of C and D which are saturated by A^ are precisely in

the same proportion as th.i quantities ivhich are saturated

by B. Thus, since 100 parts of lead are capable of com-
bining in the first degree with 15 d of sulphur and 7'8 of

oxygen, and 100 parts of iron, according to the analysis

which will hereafter he related, combine in the first degree

with 58'8 of sulphur, the composition of the protoxide of

iron may be computed by the simple proportion 15*6 :

7*8= 38-8 : 29-4, so that 100 pares of iron require to be

Qombined with 29-4 of oxygen. This is confirmed by the

experiments which I am about to communicate, and all

binary combinations may be determined in the same man-
ner. It has been ably demonstrated by Richter, that a si-

milar principle is applicable to the combinations of salts.

It is obvious that the result of these calculations, sup-

posing them to be well founded, must be siasceptible of

much greater accuracy and certainly than the common
analysis. I have endeavoured to give the greatest possible

precision to the analyses which I shall here relate, and I

have repeated the most important of them more than once,

before I allowed myself to depend on them. These are

certainly free from errors of njore than one or two parts in

a thousand, and the others are withm at most one half per

cent, of the truth, but still only accurate enough to give

approximations in computation. Perha|)s we shall never

succeed in analysing substances so accurately, as to obtain
results agreeing with the proportions of the compouent
parts to the last place of decimals : on the other hand, it

will not be impossible, when we have a number of very
accurate analyses, to correct them so by calculation, that
all the elements of the computation of a combination may
afford precisely the same resuh.

I shall arrange uiy experiments in the order which seems
most convenient for the illustration of the subject, audi
shall totally refrain from all theorizing. How far the results
of the experiments confirm the theory, will be obvious with-
out particular comment^ and the ideas to which they lead

A 3 will



6 On definite Proportions.

will naturally occur to every attentive reader without my
assistance.

I. Lead and Oxygen.

Lead, as is well known, affords three oxides. Tn order

to ascertain the proportion of oxygen contained in them,
I employed lead which was obtained by the reduction of

the crystallized nitrate, and which was consequently free

from any mixture of copper or silver.

A. Ytilow Oxide of Lead.

1.) Ten grammes of lead were dissolved in pure nitric

acid, and in order to avoid loss, the process was performed
in a flask or receiver of glass held in an inclined position.

The solution was poured into a weighed dish of plntina,

carefully evaporated, and exposed to a red heat. It afforded

10*77 grammes of oxide.

2.) The experiment was repeated, but the evaporation

and ignition were performed in the same vessel which
served for the solution. The result was 10*775 grammes
of oxide of lead.

3.) In a tliird experiment a flask with a long neck was
employed. When the salt began to be decomposed, a

small quantity of a mealy sublin)ate attached itself for an
instant to the neck of the vessel, and the vapours had not

the smell of a perfectly pure nitric acid. When the flask

had been heated throughout its whole length, the weight

of the oxidated lead amounted to 10*78 grammes, or a little

more than in the former experiments; and at the same
tim« an appearance had taken place in this experiment,

which sl'.owed that a small portion of the oxide of lead was
carried oft' with the vapour of the acid which was expelled.

4.) Ten grammes of lead were dissolved in nitric acid,

and precipitated by carbonated ammonia : the precipitate

w^s placed on a weighed filter and well washed. It

amounted to 12-U025 grammes of carbonated lead. Of
this 12*77 grammes were ignited in a dish of platina; the

residuum was 10*64 gr. of yellow oxide of lead, giving

10*75 for the whole quantity; so that 100 parts of lead

hid taken up 10-75 of oxygen. I conceived a suspicion

that the carbonated ammonia might not have thrown down
the whole quantity of lead ; I therefore passed sulphurated

hydrogen through the liquor of precipitation, and through

the water with which the precipitate had been washed ; but

they were no! rendered turbid by it in the slightest degree,

3.) The
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5.) The experiment was repeated with 8 grammes of

lead, which afforded 10-32 of carbonate and 8*8 of yellow

oxide ol lead ; so that 100 parts of lead had again taken up

7| of oxygen.

Bucholz obtained from 300 grains of lead, which were

dissolved in nitric acid, and precipitated by carbonated

alkali, 320 grains of yellow oxide of lead ; besides 4^ grains

of carbonated 'chI, which remained on the filler. This last

is taken by Bucholz, as equivalent to 4 grains of the yellow

oxide: this however is an error; the carbonate of lead

loses -i- of its weight, not -i- only, by ignition ; for 10

grammes of pure carbonate of lead, dried in a strong heat,

afTorded me, in three different experiments, 8*35 gr. of yel-

low oxide, so that we must allow only 3| grains for the

4|, and the lead in Bucholz's experiment cannot have takea

up more than 7-92 per cent, of oxygen.

From these experijnents I think mysei^ authorised to

conclude, that tliose are the most accurate %vnich give the

proportion of oxygen from 7"75 to 7*8 for iOO of lead.

Consequently the vellow oxide or protoxide of lead consists

of Lead 92-764 or 100-0

Oxygen 7236 7'8

100-000 107-8

B. Red Oxide of Lead. Red Lead.

Red lead, as it occurs in commerce, I have found coH"
taminaled with sulphate and submuriate of lead, oxide of

copper, and silica: so that little dependence can be placed

on its analysis. It also contains much of the yellow oxide,

which gives it a brighter colour than properly belongs to

lead in this stage of oxidation.

In order to get rid of the yellow oxide, I digested some
levigated red lead with weak distilled vinegar, at a tempera-
ture of 68°, as l<mg as the vinegar continued to saturate

itself: by these means the yellow oxide was dissolved, while
the red remained unaltered, the colour only becoming deeper.

After washmg and drying in a very strong heat, 10 grammes
of this red lead wtre ignited in a weighed platina dish ; they
lost '29 gr. The oxide, which had become vellow, wag
now dissolved in vinegar; the sulphate of lead and silica

which were left in this process, weighed when ignited '135

gr. To the solution in vinegar nitrate of silver was added,
and •01 gr. of mur'ate of silver was precipitated, which
answers to '03 gr. of submuriate of lead ; so that in the
whole there was '163 of foreign matter. Consequently

A 4 9-833 gr.
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9-835 gr. of red lead had afforded -29 of oxygen and <>'545

of yellow oxide, or 8*855 of lead, which had been united

with -98 of oxygen. Now 8-855 : '98 = 100 : iro7 ; con-

sequently 100 parts of lead, in bt-connng red lead, take up
1 1'07 of oxygen, and this oxide consists of 90 parts of lead

and 10 of oxygen.

C. Brown Oxide of Lead.

It is well known that red lead, digested with nitric acid,

affords a brown oxide of lead. While the nitric acid dis-

solves the yellow oxide and reduces a part of the red to

yellow, it leaves the brown oxide undissolved, together

with a quantity of impurities, especially sulphate of lead

and silica.

Five grammes of brown oxide of lead, freed by washing
from all the nitrate which had adhered to it, and dried in

a sand-bath, with a heat capable of melting tin, were-

ignited in a weighed dish of platina, and lost '325 gr. of

oxygen. The remaining 4'G75 gr. of yellow oxide, dis-

solved in vinegar, left behind some sulphate of lead and

silica, which when ignited weighed together MS gr.

The remaining 4*54 5 gr. of yellow oxide contain '33 gr.

of oxygen, a quantity differing only by '005 gr. from
that which the brown oxide had lost by ignition. Con-
sequently 100 parts of lead, in order to be converted into

brown oxide, require twice as much oxyeen as is contained

in the yellow oxide, and the brown oxide consists of

Lead 85*51 100*0

13*49 15*6

10000 115*6

It seems to follow as the result of these experiments,

that lead, in its three different degrees of oxidation, takes

up oxygen in quantities which are related in the proportions

of 1, i|, and 2.

[To be continued.]

II. Dei-ivation of o?ie of the Equations f« Laplace's
" Mccanique Celeste."

To Mr. Tilloch.

Dear Sir, J. he accompanying paper I had from my
particular friend and successor in the mathematical school

of Dumfries, Mr. Thomas White. That school I esta-

blished about 40 years ago, and Mr. White has taught it

with
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With much credit to himself and utility to the public

during the last 30 years. The object of the paper is suffi-

ciently explained in his short letter prefixed to the calcula-

tion. You will olilige us, and I doubt not many other of
your mathematical readers, by inserting it in the Philoso-
phical Magazine.

Yours very truly,

James Dinwiddie.

To Dr. Dinwiddie.

Dear Sir,—Is the MCcanique Celeste, vol. 1. page \39,
Laplace has given an equation marked (B) which is of
great use in the theory of the figure of the celestial bodies.

To the young reader of that profound work the derivation

of the above equation may be acceptable; and, if you think
that Mr. Tilloch will allow it a place in his Mao^azine, it is

at his service.

Yours sincerely,
Dumfries Mathematical School, ThOMAS WhITE

Nov. 9, 1812.

In Laplace's equation ('—) + (^) + (1^) = 0,

marked (A) ; V is a function of x, y, and z; and x is

= r. cos 9; y— r. sin 6. cos ttj and z= r. sin 6. sinTr; and,

therefore, r= \/ x^-iry^ + z^; cos 6 =
; and, the

tang -n- = - . Hence,

-r ) = : because, -- sm 9. ( — ) = —
dx / r '

-" \<ix / c

1 X / (ir \

(-^) =0. Therefore,

/•_^'_r \ _sin'^_ . ^ fi'r _ '\~Z ) __' <

\ dx' J V~ ' ^ ~dX^ ~ Tii
~" "

d. cos S <t)
dx dx

!. cos f = — sm

(fW \ sin ' i

'dxj ~ ~T~'
d / !!t\ dP'"'\d'»\ 2. sin ^. cos r \ dx / ~ \ r'

/

Uc ux
-I

(d^i \ 2 sin ^. cos « c \
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— 1 d. sin rf sin ^ / '^^ \ ^°' ' / lU \ ^.ivn t /it \

2. sin L cos ^

(~
J
= — = sin 9. cos TT.

(di \ cos ^. cos •r. r d. co%6 ^ '' / -r , •

f, / ^^ \ » / dr \ sin <'. cos ^. co» w
"" ^\dy) = -^^ • (^; =

; •

(</* \ — sin ^
^ r \ y / ^- tan? * \ cos t/

dy / r. sin ^ ' ' dy dy dy

COS ' «• \ dy / ^ cos '^ 5r \ dy / y'

— sin «r

r. sin ^. cos ^ t
dr

(rf'^rX Sin ' ^ + cos - 5r. cos'^^ - \ dy / ' rf.(sin Acos ir)

.Jy'^) ~ r '
*°'''

Ty
~

7^
=

y. t? cos rt d. sin ^ ... / dT \
Sin 9. —;— +coS7r. —;—= — sm fl.sinTr'f -— )dy dy \ dy /

A / dS \ sin'^w+cos'^cr.cos'tf

+ cos,r.cos9.(-)=

/ d^

('-r~ ^ = . . ' fsin * TT— 2. sin * 5. cos * tt] : for,

, / cos ^ . cos cr \
\ r / cos ^ f/. cos "T cos •r </. cos f

dy r dy T dy

cos t
.
cos fT / ''' \ C'' ^ • s''^ " / ^'''' \'"*

r^ * \ 'dy / ~ ""
r * \dty )

sin 6 . cos # / '^^ \ <^os (J
. cos r / dr\ cos ^ >4

r \ di/ / 7*
. \ dy/~ r^.sintf

(I)

[sin * TT— 2 . sin* 6 .cos' tt].

il
<i- «• \ 2 . sin T . cos * r \ dy / \ cos «•/ __^

—

cos *

\ a^- / r3. sill' rf ' ' dy ~~' dy r . sin (/

(</« \ ,
sin y . cos ^ / '^^ \ i

*'° '^ / '^'^ \
dy / T. sin'i rf

* \dj/ / ' r-. sin tf
* \dy /'

Again,

("I) = f = sin 5 . sin fl'.

X
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1

\d^)
~

r ' ' \lil) ^ sinl • ~~dr~ ~ rT^i ^

a)-
(d^r\ COS T . \ y / d. tan? . i- \ cos -r /— ) = —:

—
; since —~— = -^— = r— =

dx / T. sm i ai os dx.

1 d . sin jr sin ir d . cos rr / d'r \ sin^ ir

cos sr
* dz cos - # * dz \dz / cos'^ sr

sin' ^. sin ^6]; for, (^^) = iiM^^±^ll) ^

sin 9 . cos TT. ( -vr) + sin tt. cos $. (—- ).

(d2^\ cos ^ P , ... , ,. /d^t\
•^) =;^-^.[cos^7r-3.sin^^.sin^x]; for, (—

)

./cos rf . sin !r\

— V ^ y cos ^ . cos «• X rf?r\ sin "r.sin i

~ Tz
~

r 'Kjz) ~r~
^

(di \ cos S . jin fl- / dr\

Also,

dfJjL \ d( ^^^ * \
(tjL\ — -2-sinr. cos<r. . V dz ) \7:i;n

)

\dz'. ) - rKsin'r^ ' *'"^^ d^~ = Tz
^

— siny {^\ __ cosjr. costf / '^^ \ "^"-^ *
r. sin tf

• V di / r. sin- ^ * \ "^ / " rK sin tf

^

= /ill \ _ / '^\ V'^t / , / dr\
\ dr^ J - y-dr J' TT- '^ \d^)

«f^v
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^"^-^^
x^r)-(i:')+a)-[(::)-e-i

, (-tJ- )•(!)]• Again.

"•(f);(4;^)'(|)+(^)-Q-f

(^) • (^7) J
therefore, we have

'(-^-)

d<J

(^)
d^
- -H

<0 \ d6 /

^-m-<

dz

\ dS J' dy ^ \rhjj
'

dy ^ \d^ /^

^(±L\ d(^\

^(?)4)+(i)-c(f)-(^)+
XirJi) ' \d^) "^ \d^7d^) 'Kl^/J^

L Kd-r.dO ' xl^) "^ \d^) * V rf^yj-

"'•(^)^=(^)-a)+(^')-a)+
(S-)-(t7)- Hence,

(^)

r/.

a) Q)
dz + (^)

•

-(^)
dz

(rfV
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CZ) dz

, / drr\ \ It /

^Ci)-(i:OKD-cc-:)-(^:) +

(^:)-(:) + (:^)-(S)] +

0-(lr) + (")-[(S)-(l) +

L o-(i)+rii)-(-^)]=

Hence, equation (A), or, = (^) + (^^^ +

^-/-:t-\ becomes

(^)-[a')+(^:)+(^)]+

(D-C « +(a + (!?)] +

(^)-[(£^) + (^) + (£)] +

^ ("l)CG) + (v) + (§)] +

<i::)-[(:)-a)+o-(i)+Ox

Hence, by substitution,
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r / d\' \ psin ^ sin- ir + cos- w. cos- ^j^cos^^ + co-^. sin'a-"!

/ a'V \ 2

(dV \ r~2sm^. cos^ cos tf , . , • , /,

^df) •[—r^- + ;riir. •
(^'"^ - - 2 ^^'"^ ^ "<

cos ' 7r) 4- 4r-—-, ' (cos^ TT— 2 sin^ d. sin'Tr)"];

(</V \ cos ^

/ '^V \ p 2 sin ^. cos "T 2 sin ir. cos -r"!
^

(^"^.7 / ' L T-. sin'i tf ^r^Tbin"^" ,„1
' ' '

"^C^) • r^os^^ + sln^S.co^'w -i- sin^6.sm-7rl ;

n — J /d'V\ ["sin'- ..^ cos" ^. cos'* , cos'^ ?. sin- *~i

(cf^Vx p sin-

*

cns2 or nj
^

/</-V\ 1

~d^/ ' L' • 5in-^ »"-• sii:^ # J ' * \d^J ' TTsm^ ^

.
^/i^'-Vx p—sin^ - cos ^. cos* . .+Kw • [-T- •^°^^+—
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Consequently, equation (A), after multiplying by rS becomes

^ !^'^"/
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sin "- S ' o r 7

terms are = r . (^^) : For ('-^) is = V + 7-. (^) ;
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III. Description of a Mercurial Voltaic Conductor. By
W. H. Pepys, Esq. F.R.S.''

X HE advantages obtained by perfect contact in Voltaic

conductors is well known to the experimentalist, particu-

larly when the combinations or series of plates are but (ew.

Hence the sliohtest tjxidation or corrosion ot" the wires de-

stroys more than half the eiTcrt.

Having with others noticed the complete contact which
quicksilver irives, I had an apparatus so constructed as to

unite this advantage with the facility of using the wires or
conduct. »rs in almost all the mofhfications that are required

in the Valuable and interesting experiments of Sir H. Davy
on the electrical laws of chemical decomposition.

This apparatus has also another clr.im to notice, from
the operator not being so likely to receive the charge, when
the combinations are extensive, the adjusting-sliders being
non-conductors of electricity.

With this apparatus and a series of six troughs of ten

four-inch p'aics, f have decompounded solutions of the
neutral and several of the more solid salts, such as gypsum,
chalk, and fluor sparj deflagrated charcoal, phosphorus, and
the metals ; and formed the alloys of sodium, potassium,
and ammonium with mercury.

Reference to Plate I.

Transparent View of the Apparatus, showing the Inside

Arrangements of the Box.

A and B. Two cells formed by a partition of glass at C.
They are to be filled about a third with quicksilver.

D and E. The negative and positive conducting- wires
from the Voltaic battery entering the quicksilver in the
cells.

F and G. Two tubes of glass filled with quicksilver, with
platina wires cemented into their lower ends, attached
to sliders in the top of the box, and moving freely in the
cells of qnic' -ilvcr beneath.

U and I. Two moveable platinawires entering the glass tubes
in contact with the mercury. These wires are variously
formed at the will of the operator : those shown in the
apparatus are pointed at one end, and being slightly

bent at the other may be adjusted to any heights m the
quicksilver of the tubes.

K. Platina crayon-holder for receiving slips of charcoal or
rolls of metallic leaf for deflagration.

L, M, and N. Series of one, two, and three vessels (in

• Commuuicatcd by Mr. Pcpys.

Stands
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stands for their security) for holding solutions, &c.
exposed to the Voltaic conductor. The communi-
cations vA'here more than one is used are made by
asbestos, &c.

O and F. Vases or cups turned in gypsum, chalk, or fluor

spar, and filled with water or coloured solutions, for

the purpose of exhibiting the decomposition of such
bodies, as before mentioned.

The apparatus and its appendages were constructed under
my direction by Mr. Bate, philosophical instrument-maker.
Poultry, London.

IV. On the Difference hetweeii the Hydro- carlonated Gases
extricated from Mineral and Animal Substances re-

spectively*.

JVIessrs. Thenard and Dupuytren, within these two
or three years, made an experiment which has thrown
considerable light on the existence of miasmata. They
agitated distilled water with hydro-carbonated gas extri-

cated from mineral substances. This water, exposed to

the air and allowed to stand, was not disturbed, and gra-

dually got rid of its hydrogen gas without being corrupted.

The same experiment made with hydro-carbonated gas
coming from animal putrefaction presented another result.

The water became turbid, it contained flakes of a substance
truly animal, which was precipitated on being allowed to

rest, and the liquid was putrefied. Thus, although the gas

was the same to the eyes of the experimenter, the latter

contained manifestly miasmata which gave rise to the tlakes

observed, and to the putrefaction of the water.

M. Moscati, an eminent Italian physician, has made
similar and t-qually interesting experiments. Having ob-

served that the cultivation of rice in the humid rice grounds

of Tuscanv w;is annually attended with epidemic diseases

and adynamic fevers, he conceived the idea of ascertaining

the nature of the vapours which rose from the ground where
rice was cultivated : with this view he suspended at some
distance from the ground hollow spheres filled with ice.

The vapours were condensed on the spheres in the form of

hoar frost. He collected this substance in flasks, in which

it melted and at first presented a clear liquid. Speedily it

was filled with small flakes, which when collected and ana-.

* Annalei de Chindu, tcaie kxxii. p. 530.

lysed^
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7

lysed, presented all the chaiacters of an anin)al matter.

The liquid in a snort time putrefied. M. Moscali made
the same experiment in an hospital, by suspending the

glass spheres over several sick persons : it was attended

with the same phaenomena and the same results. These

experirnents ought to be repeated and followed up : they

might be varied, multiplied, and compared, with a view to

elucidate the theory of contagion which takes place without

immediate contact. In this way we might also examine

the alteration which miasmata undergo, when the nitric or

muriatic fumigations are resorted to.

V. Cowparuiive AvaJysis of the Urine of various Animals.

By M, Vauquelin*.

X HF. only kinds of urine which chemists haVe hitherto

-analysed in a satisfactory manner have been those of men,
and some of the larger herbivorous animals.

The urines of carnivorous and wild animals have not as

yet, so far as I know, been examined by any person.

Nevertheless, if we admit that comparative anatomy on
the one hand has greatly contributed to the advancement
of physiology, we shall perhaps also ascertain that com-
parative chemistry may, on the other hand, be made con-
ducive to this science.

Already has the urine of birds furnished results suffi-

ciently interesting and unexpected to induce chemists to

prosecute their experiments among all classes of animals
which furnish this liquid, that they may not in future en-
tirely rely on analogy. With this view I have analysed

the urine of ilie royal tiger, the lion, and the beaver; the

residts of which I subjoin, intending to extend my experi-

ments to other animals.

Tl)e urines of the lion and tiger are perfectly similar:

iliey have also some resemblance to that of man, but they
differ in some essential points.

First difference: they arc alkaline, even at the instant of
being voided ; the urine of a man in health is, on the con-
trary, always acid.

It is to the presence of the ammonia developed in these

urines that we ought ic ascribe the strong and disagreeable

smell which thty diffuse, even when in the act of issuing

from the bladder of this class of animals.

* Auiiales dc Cliimie, tome Ixxxii. p. 197.

Vol.41. No. 177. »/«". 1813. B Second
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Second difference : they do not contain any uric acid,

nor any combination of this acid with the alkalis. At least,

there was no sensible trace when the experiment was four

times repeated.

The defect of uric acid in these urines was the more re-

markable, a? I used to ascribe its formation to animal food.

The third difference exhibited by the urine of the lion

and the royal tiger from that of man, was the almost total

absence of phosphate of lime.

This is what might be naturally expected, since this salt

cannot be dissolved in water except by means of a super-

abundance of acid, and the urine in question is on the

contrary alkaline.

It would nevertheless seem that the kidneys of these

animals separate a certain quantity of this salt from the

blood ; for I found slight traces of it in these urines
;

and ammonia is formed in the bladder only, where pro-

bably it precipitates phosphate of lime: and this is without

doubt the reason that the urine of these animals issues

from the bladder almost always in a turbid state.

If according to this we ever find calculi in the bladders

of these animals, they can be formed of phosphate of lime

only, since this is the only insoluble substance they contain.

Fourth difference : the urines of the lion and the tiger

contain but an infinitely small quantity of muriate of soda
3

whereas that of men generally exhibits a great deal.

We find in these urines a great quantity of urea very

much disposed to crystallization, and in general a little co-

loured
;

phosphates of soda and ammonia, sulphate of

potash, a mucous matter, and a trace of iron.

The above are the points in which the urines of the lion

and roval tiger resemble that of man; but they differ, as has

been shown, in a sufficient number of points to warrant us

in forming a particular species. It is composed as follows

:

l.'Urea.

2. Animal mucus.
3. Phosphate of soda.

4. Phosphate of ammonia.
5. Muriate of ammonia.
6. A trace of phosphate of lime.

7. Sulphate of potash in a large quantity*

8. An atom of muriate of soda.

Urine of the Beaver.

k aareful analysis several times repeated of the orine of

the
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the beaver, proved that it has a great resemblance to the

urine ofthe common herbivorous animals.

In fact, we there find carbonate of hme kept in solution,

by a superabundance of carbonic acid ; benzoic and acetic

acids, urea, muriate of soda and sulphate of potash ; and

we meet with no uric acid in it, or phosphoric salts.

Nevertheless it differs in so far as it contains no muriate

of ammonia, and as possessing a considerable quantity of

carbonate and acetate of magnesia, which is not found, at

least in a great quantity, in the urine of herbivorous ani-

mals.

I discovered the carbonate of magnesia in the following

manner

:

After having concentrated by a gentle heat a certain

quantity of this urine, I decanted the liquor, and washed
with distilled water the vessel to the sides of which the

carbonate of lime adhered. I afterwards passed sulphuric

acid into it diluted with water, which produced a frothy

effervescence on account of a mucous matter which carries

off" with it the carbonate of lime.

Perceiving that the sulphuric acid had acquired a bitter

taste from this combination, I dried and calcined the mix-
ture, then I washed it with a little water, and I obtained by
the evaporation of the latter, a salt which had all the pro-

perties of sulphate of magnesia.

Wishing to ascertain by another experiment, if there was
muriate of ammonia in the urine of the beaver, as well as

in that of other herbivorous animals, I put into a portion

of this thickened liquor a piece of caustic potash ; and as

the odour of the ammonia was not perceived even with

the aid of heat, I concluded that it did not contain any

muriate of ammonia: but a phenomenon was exhibited

which astonished me, and which excited a desire to ex-

amine the cause of it. 'I'he liquor went into a gelatinous-

like mass : suspecting that this effect was produced by the

precipitation of some earthy substance, I treated the whole

of the thickened urine which I possessed with caustic

potash; I fiUered the liquor in order to obtain the matter

in question ; and after having washed and calcined it, I

combined it with sulphuric acid diluted with water, and

obtained sulphate of magnesia mixed with a little sulphate

of lime.

Although I have announced that the urine of the beaver

eonl?iins acetate of magnesia, yet I am not perfectly cer-

tain of it : in fact, it may be possible that during the eva-

T>orAtion5 although effected with a gcutl^ heat, a certain

B 2 ouantitv
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quantity of acetic acid may be formed, and the latter may
have acted on the carbonate of magnesia left in the liquor,

on account of its solubility being greater than that of the

carbonate of lime.

We generally ascertain by the colour, smell and taste,

and above all by the property which the urine of the beaver

possesses of staining alumed cloths, the kind of vegetables

on which the animal feeds.

In the urine of the animal which I made the subject of

my experiment, I distinguished evident marks of the co-

louring matter of willow bark, and its keeper confirmed

the observation.

There seem to be cases, therefore, in which certain vege-

table substances may pass through the ditjestive organs,

and the circulation, without entirely losing the properties

which distinguish them in their natural stale.

I also found in the urine of the beaver a quantity of

iron, which at first astonished me ; but having reflected

that it had been collected in a tinned iron vessel, and that

it contained carbonic acid, I thought that the greater quan-

tity of this metal proceeded from the vessel.

The urine of the beaver is therefore composed of,

1. Urea. . ,

2. Animal nuicus.

3. Benzoate of potash.

4. Carbonate of lime and magnesia.

5. Acetate of magnesia (doubtful).

6. Sulphate of potash.

7* Muriate of potash or o/^50£?rt.

8. Vegetable colouring matter.

9. Lastly, a little iron.

Vf . Observations on the Measurement of three Degrees of
the Meridian conducted in England by Lieut. -Colonel

William Mudge. By Don Joseph Rodriguez.
Communicated by Joseph de Mendoza Rios, Rsq.
F.R,S*

X HE determination of the figure and magnitude of the

earth has at all times excited the curiosity of mankind, and

the history of the several attempts made by astronomers td

solve this problem might be traced to the most remote an-

tiquity. But the details of the methods pursued by the

ancients on this subject being extremely vague, and theit-

* From the Philosophical Transactions for 1812, part ii.

result*
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results expressed in measures of which we do not know
the relation to our own, in fact give us verv liule assistance

in learning either the figure or dimensions of our glohe.

It was not till the rcvn'al of science in Europe ihat the

two great philosophers Huyghens and Newton first en-

gaged in the consideration of this question, and reduced to

The knoun laws of- nicchanics the principles on which the

figure of the earth snould be determined.

"Thev demonstrated that the rotatory motion should oc-

casion differences in the force of gravity in diiferent lati-

tudes, and consequently that parts of the earth in theneigh-

hourhoud of the equator should be more elevated than

those near the poles.

The most simple hypothesis, which first presented itself

to their imagination, was that which supposed the earth

t-o be throughout composed of the same kind of matter,

and its surface that of a spheroid generated by revolution

round its axis. This hypothesis, adapted by Newton only

as an approximation to the truth, is, in fact, perfectly con-

sistent with the equilibrium to which particle^; in a state of

paste, or of tardy fluidity, would arrive in a short time

after their present motion was impressed ; and the eccen-

tricity derived fron) this hypothesis is at least not very

remote from that which actually obtains in the present state

of consistence and stability which the earth has since ac-

quired.

But the homogeneity of the matter of which the earth

consists, is at variance with all geological observations,

which prove evidently that at least .5000 toises of the ex-

terior crust is formed of an inniiense mass of heterogeneous

matters varying in density from each other; and upon the

supposition of a slate of (luidity of the whole, it should

follow that the strata should successively increase in den-

sity from the surl'ace towards the centre, that tlie more

dense would accordingly be subjected to less of centrifugal

force, and consequently that the spheroidical forn) rcsuhing

from this cause would be less eccentric than woukl arise

from a state of perlecl homogeneity.

'I'he most simple as well as the most effectual nienns of

verifying the hypothesis respecting the figure of the earth,

is to measure in the two hemispheres several arcs of its

meridians in different latitudes, at some distance from each

other. On this subject it nuist be allowed, that the Aca-

demy of Sciences at Paris set the example, in givmg the

original impulse tQ the undertaking, and not only com-

a :i
" menced.
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incnced, but put in execution, those parts of the plan which
were most difficult and most decisive.

The results of the firit meusurtn.euts made oF different

arcs on the niendian of diiTercnt parts of" ihe world, were

found to be perfectly c<nt"orniab!e to the expccianons of

Huygliens and of Newton, and also with experiments made
on ihe vibratioi- of the pendulum in different latitudes;

and tlicy left no doubt that the earth was in fact flattened

at the poles; establishing thereby one point extreniely in-

teresting in natural philosophy.

These results, however, did not correspond with suffi-

cieni accuracy for ascertainincr with precision ttic degree

of eccentricity, or even th'j general dimensions of ihe earth,

as might naturally be expected when we consider the ne-

cessary imperfection ot the means ilten employed in these

operations, and the great difficulties that are to be encoun-
tered.

For the purpose of making a nearer approximation to

the true dimensions »f the earth, and of verifying former
measurements, it is necessary in some instance? to repeat

them, and also to make others in different situations, which
inay he expected to be improved in proportion to the pro-

gress that is made in the means of perfecting the several

departments of science.

A\. the commencement of the French revolution, men of

science took advantage of the general impulse which the

human mind receiveel in favour of every species of inno-

vation, or change, and they proposed making; a new mea-
surement of an arc of the meridian in France, for the pur-

pose of establishing a new svstcm of weights and measures,

which should be permanent, as being founded on the na-

ture of things.

A commission, compo«;ed of some of the most distin-

guished members of the Academy of Spiences, was charged

to form the plan of these operations, which were to serve

as tlie basis of the new system. 'I'hey invented new in-

struments, new methods, new formulae, and in short al-

most the whole of this impoitant undertaking consisted of

something new in science.

Two celei)raied astronomers, Delambre and Mechain,
were engaged to perform the aslronomic il and geodencal

observations, and these ihev continued as far as Barcelona

in Spam, Tiie details of their operations, observations,

and calculations, were subsequently examined by a com-
tpitlee of lueu of science, many of whom were foreigners

co!lecte(i
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collected at Paris, who confirmed their results, and, by the

sanction of such an union of talents, gave such a degree

of credit and authenticity to their conclusions as could

scarcely be acquired by other means.
Since that tmie, in the vear 1806, Messrs. Biot and Arago,

members of the National Institute, were sent into Spain for

the express purpose of carrying on the same course of ope-

rations still further southward, iVoni Barcelona as far as

Formentera, the si.ulhcrnmost of the Balearic islands. For-

tunately this last undertaking, which torn)s a most satis-

factory supplement to the former, was completul by the

month of May 180S, at a period when political circum-

stances would not admit (/ any further operations being

pursued, as a means of verifyino; the results, by ni-asuring

a base which should be independent of those formerly ob-

tained in France.

In the year 1801, the Swedish Academy of Sciences,

encouraged by the success of the operations conducted in

France, sent also three of its members into Lapland, to

rerify their former measurement taken in 1736, by new
methods, and bv the use of new instruments similar to

those which had recently been used in France, and of

which the Naf-onal Institute made a handsome present Id

the Swedish Acadeiriy. The results of this new under-

taking, which terminated in 1803, were drawn up by M.
Svanberg, and arc highly interepting, by their ex;ictness,

by the perspicuity of the details, and even a certain degree

of noveltv given to t!iC subject bv the arrangement adopted

by the learned aulhor M. Svanberg.

These new measures were found to confirm, in a remark-

able manner, the general results of tiiose which had pre-

ceded, and gave verv ruarly the same proportion for the

eccentricilv and other dimensions of the globe, so that

there would not have remained the suiallest doubt respect-

ing the figure of the earth being flattened at the poles, had
there not been a fourth ir.easinTment performed in England
at the same time as that undertaken in Lapland, the results

of which were entirely the reverse. This meas-urement,

which conij^rised an arc t)f 2^ 50', was undertaken by Lieut.

Col. Mudge, Fellow of the Royal Society, with instruments

of the most perfect construction thai had ever yet been
finished by anv artist, contr.ved and executed for that ex-

press purpose by the ceU'i)rated Kamsden. '1 he detail.- of
the observations aud other operations of- Lieut. Col, Mudge
maybeseen in the vcbune ol'tlie Philosophical Transa(M;on3

for the year 1803 ; mA one c-tUnot but :Mniiitt tlie btai»ty

13 4 aiJ
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and perfection of the instrimjents employed by that skilful

observer, as well as the scrupulous care bestowed on every

part of the service in which he was engaged. Bengal
lights were employed on this occasion as objects at the

several stations, and their position appe<^rs to have been de-

termined with the utmost precision by (he theodohie of

Ramsden, which reduces all angles to the plane of the

horizon, atul with such a degree of correctness, that the

error in the sum of the three angles of any triangle is

scarcely, in any instance, found to exceed ihrce seconds of

a degree, and in general not more than a small traction of

a second.

Accordinclv the rreodetical observations were conducted

with a degree of exactness which hardly can be exceeded;

and even if we suppose for a moment, that the chains made
use of in the measurement of tlie bases may not admit of

equal precision with the rodsof platina employed in France
;

nevertheless, the degree of care employed in their construc-

tion, in the mode of using them, and the pains taken to

verify their jneasures, was such, that no error that can hav?

occurred in the length of the base could make any per-

ceptible difTerence in the sides of the series of triangles, of

which the whole extent does not arnouni to su much as

three degrees.

Nevertheless, the results deduced by the author, from

this measure alone, would lead to the supposition that the

carih, instead of being flattened al the poles, is in fact more
elevated at that part than at the equator, or at least that its

surface is not that of a regular soHd. For the measures

of diflTerent degrees on the meridian, as reduced by Lieut.

Col. Mudge, ulcrcase procressivclv toward the equator.

The following table of the different measures of a degree'

in fathoms is given by the author in his memoir.
Latitude.

60766
6O769
60794 '

60S2Q
60S49
60861
60&9Q
608S4

The singularity of these resulis excites a suspicion of

$.ome incorrectness in the observations themselves, or in

the method of calculating from them. The author has not

informed us in his memoir, what were ihc formulse which

52"
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he employed In the computations of the meridian; but one
sees, bv the arrangement of his materials, that he made use

of the method of the perpendiculars without regard to the

convergence of the meridians ; and although this method
is not rigorously exact, it can make but a very few fathoms

more in the total arc, and will have very little effect on the

magnitude of each degree. It is therefore a more probable

supjiosition, that, if any errors exist, they have occurred in

the astronomical observations. But it is scarcely possible

to determine the amount of the errors, or in what, pai t of

the arc they may have occurred, exceptirig by direct and
rigorous computation of the geodctical nieasuremcnt. I

have therefore been obliijed to have recourse to calculations,

which I have conducted according to the method and for-

mulae invented and published by M. Delambre.
The means gencrallv employed for finding the extent of

a degree of the meridian, consists in dividing the lenoth of

|.he total arc in fathoms, bv the number of degrees and
parts of a degree deduced from f)bservaiions of the stars;

but if these observations are aflfected by any error, arising

from unsteadiness of the instrument, from partial attrac-

tions, or from any other accidental causes, then the degrees

of the meridian will be affected, without a possibility of
discovering such an error in this mode of operating. It is

consequently necessary, in such a case, to employ some
other method, which may serve as a means of verifying the

observations themselves, of detecting their errors, if there

be any, or at least of shov.ing their probable linnts.

My object therefore is to communicate the result of cal-

culations that I have made, from the data published by
Lieut. Col. Mudge in the Philosophical 'IVansactions ; and
f hope to jnakc it appear, that the niagniiude of a degree
.of the meridian, corrcspoiuling to the mean latitude of the

arc measured by this skilful observer, corresponds very ex-
actly with the results of those other measurements that

have been above noticed.

In M. Delambre's method nothing is wanting but the

spherical angles, that is to say, the horizontal angles ob-
served, correcu.'d for spherical error. Moreover, for our
purpose, we liave no occasion for the numerical value of the

sides of the series of triangles, but only lor lluir logarithms.

Thus the logarithm of the base measured at Clifton, as an
arc, gives us that of its sine in feet or in fathoms, so that

by means of this latter logarithm, and the spherical angles

of the series of triangles, we obtain at once, and as easily as

in
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in plane trigonometry, the logarithms of the sines of all

their sides in fathoms.

After this, it is extremely easy to convert them into lo-

garithms of chords or of arcs, for the purpose of applying

them to the computation of the arcs on the meridian or

azimuths. I give the preference to taking the logarithms

of the sides as arcs, because the coniputations become in

that ease much more simple and expeditious.

Near to Clifton, vthich is the northern extremity of the

arc, in a situation elevated 35 feet above the level of the

sea, a base was measured f)f 26342,7 feet in length, the

chains being supposed at the temperature of 62^ Fahrenheit,

or 134'' Reaumur.
For reducing this base to toises, we have the proportion

<)f the English foot to that of France, as 4 : 4,263, so that

if p be taken to express the fractional part of the French
foot, corresponding to English measure, then log. p =
9,97234,46587, and then log. of 26,312,7 =
4j42()c6,02860 ; and hence the log. of the base in toises

>iill be found equal to 3,G 14 85,36943, and the nnmher of

toises corresponding is 41 19,5 taken at the same len^pera-

ture, which corresponds to l6f^ of the centigrade thermo-

meter.

This base we must consider as an arc of a circle, and it

is easy to reduce it to the sine of the same arc, according

to the metliod eiven in a note at the end of this memoir.

The logarithm of the sir.e of the base in toises is found to

be 3,6l485,35SOO.

With this quantity as base, and by means of the spherical

triangles given by Lieut. Col. Mudge in his paper, I have

found the logarithmic sines in toises of all the sides of hi*

series of triangles, and have subsequently reduced them to

logarithmic arcs of the same, \^ hich enable me to complete

the rest of the calculation. With these we may compute

any portions of the meridian, or successive intervals of

different stations exjiresscd in toises, and in parts nf the

circle, or their respective azimuths, having regard always

to the relative convergence of (lifTercnt meridians.

The author has made observations for determining the

latitude of the two extremities of lii'^ are, and has also de-

termined tlie azimuths oF the exterior sides in his series of

triangles by means of the greatest elongation of the pole

star.

In the calculations that T have made, I began at Clifton

in Yorkshire, the nothern extremity of the arc, and for this

purpose
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purpose the following are the data furnished hy Lieut. Col.

Aluclge,

Lantude of Clifton reduced to the centre of the station

53° 27' 36/'62.

Azinmth of Gringley, seen From Clifton, and reckoned

from the nr^rth toward the west, 256° 17'' ^^"

-

Azinuith of Heaiherscdge, seen fron) Clifton, and reck-

oned in the same direction, l ife" 8' 8'^81.

With these data, and the two tables of spherical triangles,

and the logarithms of their sides expressed in arcs, the in-

tervals between Clifton and the two stations Grmgley and

Heaihersodge were found in toises and in seconds of a

dc'jree, as well as all the corrections to he made on the first

aziimuhs increased bv IStV, as azimuths of Clifton seen

on ilie horizon at these latter places.

The same process was contmued for the following sta-

tions in succession, all the way to Dunnose in the isle of

Wight, which is tlie southernmost extremity of the

series.

In this manner we have the latitudes and azimuths of

each stati' u, by means of two or three preccclin^ stations,

and consequently we have a verification of all the calcula-

tions that have been before made by Luut. Col. Mudge.
The results or my calculations are contained in the twp»

following tables.

First Table of Distances zw Toises and in Seconds of a Dei-

grcc on the Aleridiaji, comprised leiu'ee7i the luesterly

Stations in the Series oj Tr. angles.

Names cf ;lie Stations.

Clifton

Heathcrsedge .....
Orpit ".

Castlering .......
Corley

Epwell
Stow
Whitehorse
Highclere

PeanHiil
Dunnose

Sum total

Arcs in Toises.

0,0

6S-;4,324

15S;8,-)8a

l.<)801,1934

H 295,384
223':ir,00S

<J5.'i5,479

187!Vj,fJ4,i

M 9; "0,56 7

lti!0'=,(»14

23529,886

162057;5137

Arcs iti Seconds.

0,0

430,9928
9P7,3928
1218,8226

901,6207
1408,2543

602,7284
1185,8656
04 5,

6
'354

1016,0180
1484.4531

10221^9637

Second
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Second Table oj successive Intervals bptween the Easiern
Stations.

Names of the Stations.

Clifton....

Grinoley

Sutton

Holland Hill

Banlon Hill

Arbury Hill

Brill ; . . .

Nuffield

Bagshot
Hindhead
Butser Hill

Arcs in 'I'oises.

0,0

2809,105
108-58,816

4681,190
18092,261

27956,417
22374,106
14330,3834
12137,933
14449,2027
7853,644

Dunno^e 20514,036

Arc5 in Seconds.

0,0
177, M9

1061,931

295,2251
1 14 1,0462

1763,2683

1411,2769
905,2155
765,6822
91 J,5J40

495,4551
1291,1974

Sum total 162057,0941 10221,9607

Now if we take the arithmetic mean of the sums con-

tained in the two tables, we have for nieasvires of the entire

arc, comprised between the stations of Clifton and Dun-
no-:e, the following quantities 162057,32 toises, and

10221,972 seconds of a degree, or 2** 50' 2l",972. By
dividing the former of these bv the second, we get the

measure of a degree, corresponding to the mean latitude

of the whole arc, equal to 57073,74 loises, or 60826,34

fathoms, at the temperature of 16^*^ of the centigrade ther-

inon:ieler, the latitude being 52^ 2' 20'^

The station at Arbury Hill happens to be very nearly in

the meridian of Clifton and Dunnose, and divides the in-

terval between them Into nearly equal parts. The measures

of that part of the arc which lies between Arbury and

Dunnose, is by the tables 91679,47 toises, and 9783",34

seconds, or 1° 36' 23'',34 of the common division of the

circle. The mean latitude of the arc is 51° 25' 21". And
the measure of one degree corresponding to it is 57068,41

toises.

In the; same manner the measure of the arc comprised

between Arbury Hill and the northern extremity at Clifton

is 70377,85 toises, and 4438,63 seconds, or 1° 13' 58",63.

Its mean latitude is 52'^ 50' 32". And we have for one

degree of the meridian, corresponding to this latitude,

57080,70 toises.

Hence, if we divide the entire arc into two equal parts,

we deduce the following values of a degree corresponding

to the middle of the whole and of its parts.

Latitudes.
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Latitudes.

51° 25 20'' 57068
5.2 2 20 57074
52 50 SO 57O8I

These values are, as appears, perfectly in confortnity

with the theory, and with the results oF other nieasure«

that have been taken in different parts of the northern
hemisphere : but, in order to place that agreement in a

more distinct point of view, I shall show how nearly these

estimates agree with the elliptic hypothesis, by comparing
them with those measures of a degree on which we can
place the greatest reliance for exactness.

Now, if we coiTipare the results of these calculations

with those deduced by Lieut. Col. Mudge from his obser-

vations, we shall see the probable source of those errors^

which it appears to me have led him to false conclusions.

It has already been observed, that the station at Arburv
Hill divides the whole arc into two parts hearly equal, and
that it is also nearly in the njeridian of the two extremities

at Dunnose and Clifton. It vi-as, in all probability, this

circumstance which determined the author to observe the

latitude of Arbury Hill, as he would then have two partial

arcs independent ot the whole and of each other.

For determining the angular extent of these arcs, Lieut.

Col. Mudge observed the zenith distances of several stars

on the meridian above the pole, by means of a large zenith
sector constructed by Ramsden with the same pains that

he had bestowed upon the theodolite. Lieut. Col. Mudo-e
paid all possible attention, and took all such precautions as

might naturally be expected from an observer of his ex-
perience and address. Nevertheless the results of his ob-
servations made on different stars, differ no less than four
seconds from each other. But, by taking a mean of all,

the dimension^ of the three arcs reduced to the centre at

€ach station are as follows :

Between Clifton and Dunnose 2° 50' 23"y35
Clifton and Arbury 114 3 ,40
Arbury and Dunnose 1 36 19 .95

The extent of ihc first arc, in linear measure, is 1036339|
feet English, and when this is reduced to toises, we hav«
for the lengths of the three arcs from Lieut. Col. Mudge's
measures.

From Clifton to Dunnose 162067,3
Clifton to Arbury 70380,2
Arbury to Dunnose 91687,1

These
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These last values exceed those resulting from my com-
putations, the first by H) toises, the second by 2, the third

by 8 toises; and these dificrences arise from the conver-

gence of the meridians, which the author thouoht might
safely be neglected, and in fact it does not make adtfTcrence

that is perceptible in the value of a degree upon the meri-

dian. For the dift'ercnce of 8 toises, in the distance be-

tween Dunnose and Arbnry, makes but 5 toises difference

in the value of a degree upon thai arc, and the difference

of 10 in the whole distance from Dunnose to Clifton,

makes 3{ in the measure of each degree on that arc. So
that, as far as this source of disagreement is concerned, the

author's results and mine would not be found to differ

materially from each other.

. But, if we attend to ihe angular dimensions of the se-

veral arcs, as deduced from observation and from calcula-

tion, these will not be found to agree so nearly.

The follovvinc table will show the differences in each in-

stance.

^..f , r^ r 2" 30' 23",35 observed
Clifton and Dunnose | ^^ ^^ ^i ,97 calculated

Difference + 1 ,38

^,.„ , . , f\°l4' 3'',40 observed
Clifton and Arbury

j^ ^3 ^g ^^3 .^i.^i^ted

Difference + 4 ,77

. . , T^ f 1° 36' 19",95 observed
Arbury and Dunnose |j 3^ ^3 ,34 calculated

Difference — 3 ,39

These differences are really considerable, and are capable of

producing important errors in the results dependent on them.

In theltirst place we see, that the southernmost arc be-

tween Dunnose and Arbury is smaller than it would ap-

pear by computation, by as much as 3"',4
; and when this

deficiency is combined'with an excess of 8 toises in the

linear dimensions of the same arc, it makes as much as 40

toises difference in the estimated length of a degree. The

reverse of this occurs in the northern portion of the arc

comprised between Clifton and Arbury Hill. This is

larger than it ought to be by 4''',77, and hence the value of

a d'egree on the^'meridian turns out too small by about 62

tt>ises in its linear dimensions. Fortunately, however, the

excess
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excess of the total arc is extremely small, as it does not

exceed l'',38, so as to make hut five or six toiscs difference

in the length of a decree observed on the meridian, and

corresponding to the mean latitude of the arc examined.

[To be continued.]

VI f. On the Differential Thermomeier.

To Mr. TillocJi.

Sir, JL he simplest mode of settling the point in dispute

between I'rofessor Leslie and Sir H. Davy, with regard to

the invention of the differential thermometer, is to give

exact representations of Mr. Leslie's instrument, of Van
Helmout's, and of the figures Sir Humphry has given of
them.

Fig. 1. (Plate 11.) is the diflcrcntial thermometer of

Mr. Leslie copied from the figure he gives of it in his

work on Heat. Fifj. 2. is the instrument of Van Helmont
copied from the edition of his works 1648, and of which
the figure in the edition 1652 is the same. Fig. 3. is the

representation Sir H. gives uf Van Flelmont's mstrument

;

and fig. 4. is that which he gives of Mr. Leslie's, No one
I suppose can look at these figures without perceiving that

they are not correct representation? either of the one or of
the other, but that both arc essentially altered. Thesimple
question, and wliich one would imagine might be easily

answered, is. Why were these alterations made?
Instead of explaining this, a correspondent A. B. in your

journal for November has said, as affording a ground of

justification of Sir Humphry, that in the figure of Van
Helmont " there is no aperture delineated, and it might
be conceived hermetically sealed." He adds, that in the

representation Mr. Leslie gave of this instrument in your
journal, he introduced a cork, and his figure differs from
those in the two editions of Van Helmont, which are found
in the library of the College of Edinburgh, and which are

pcri'eclly alike.

To judge of the validity of this defence, it is only neces-

sary to read Van fleliTiout's descriptioit of the instrument,
" A et D sunt duie spheric repletce acre. A autein et su-

perior est txterius undequa(|uc el.uisa, D vero est globus

inferior apcrtus iu fine canalis F. Sunt autem A et D ex

unico vitro connexa per canalem DCE." He afterwards

adds, *< Liquor BC non potest se movere p.er lempera-
' nicntuin
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mentum amblentis in canali, nisi unus globorum sit aper*
tus, alter vero clausus." And further: "Sine apcrtura in

F liqiu>r BC non fuisset mollis e loco."

It thus appears that Van Helniont's thermometer is de-
scribed by him as oj)en, in the most explicit terms. But
to prevent the speedy dissipation of the hquor, the aper-

ture or canal F is partly closed by a stopper, as appears
from some other sentences in the description. This is not
very well represented in the engraving, which is only a

rude outline, and advantage is taken of this by A. B. to say

that " there is no aperture delineated, and it might be con-
ceived to be hermetically sealed." It is true thai, from a

view of the figure alone, it might not be evident what is

nieant to be represented at F. But a reference to the de-

scription which is inmiediately adjoining, the figure itself

being in the text, points out by the most explicit statement
that it is *' a canal open at its extremity." This defence
then by A. B. is merely a subterfuge. And it does not after

all justify Sir Humphry's representation ; for, in the figure

he gives, there is no part corresponding to the canal F, and
the instrument is represented hermetically sealed, without
the possibility of inferring that it might be open. Why
was this alteration made ? The effeci of it is to render the

thermometer of Van Helmont essentially the same with
Mr. Leslie's. But it would be haid to say that this had
been the intention, and we must therefore suppose that

«ome other adequate cause can be assigned.

The remark by your correspondent, that Mr. Leslie has
introduced a cork, is rather frivolous ; for whether a cork or
a stopper is put into the canal F is of no importance ; the

important point which Van Helmont is so careful to state

is, that there shall be an opening there. Mr. Leslie says

nothing of a cork ; and the error m tlie delineation of the

instiianent, alluded to by A. B. is so trivial that it does not
deserve notice.

With regard to the form which Van Helmont gives to

the instrument, and from which he calls it " suum or-

ganum," it is merely turning up the common air ther-

mometer at the bottom, and giving it a ball, so as to form
a bason, in which ihe liquor when depressed in the stem
might be contained ; a variation introducing no essential

difference into the instrument : and it may be remarked,
that nothing was more common than to vary the form of

the air thermometer, as may be seen by a reference to the

works of that period. Fig. 3. for exan)ple is the form of
one given by Sanctorio in his ** Coramentarv on Avicenna."

The
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The syphon baronieter was one of the first variations of the

common haromettr, it being more convenient to have the

bason formino: part of the tube than detached. Van Bel-

mont's variation wiih rccard to the air thermometer is just

the same; its ujider ball is open, and it could not be other-

wist indccdv from the purpose to which he descrilies it as

apphcal-U', that oi showing the temperature of the surround-

ing medium. Hence he loads Heer with reproaches for his

stupidity in supposing it to be closed. If [leer however

is to be raiikeci as an idiot, as Van Helmnnt says, (Heer

autem apud idiotas ostendebat,) for this mistake, it would

be still wTirse if tie same mistake were now made after the

very ample exposure of it by Van Htlmont himself, it is

indeed impossible that it could be made bv any one who
had read any part of the passage in which the instrument

is described. It would be worse than a mistake. The only

possible defence for Sir Humphry is, that he had never read

the description ; and the same defence, whatever stretch of

candour it mav require, must be extended to A B.

To the remark by your correspondent, that Mr Leslie

has not (juoied the sentence from Van Helmont in which
the piinciple of the differential thermometer is described,

and to the insinuation conveyed in the additional observa-

tion, that he '* shall not pretend to deiermine whether Mr.
Leslie has not read this passage, or whether he has read it

and has not thought proper to quote it," it is sufficient to

reply, that Mr. Leslie, iv: complaining of the injustice that

had been done him, confined himself to the sulijcct of his

complaint, which he stated as briefly as possible. He was
not called on to quote this passage more than some others

;

but that he did not seek to conceal it, as A. B. would in<;i-

nuate, is evident from this, that he admits all that can i)e

inferred fron) it,—that the stateinent of Val Helmont "in-
cidentally involved the principle of the difTerential thermo-
meter." This is the precise statement of the fact, and it

does not invalidate Mr. Leslie's claim to the invention. A
train of reasoning involving ihe principle of an instrument,

or stating incidentally that principle, is very different from
the actual construction and application to use of the instru-

ment itself. Had the thermometer (jf Van Helmont been
such as Sir H. Davy has figured it ; had it been true that

both its balls are closed, and that it "exhibits the action

of heated upon cold air," it would have been an anticipa-

tion of the difl'erential thermometer; and Van Helmont,
we may be certain, would not have given such an inMru-

Vol. 41. No. 177. Jcin. Ifal3. C inent
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ment without displaying its advantages, and pointing out

some use to which it was to be appHed. He does no such

thing. He is merely led, in the course of his illustration of

his own instrument, to introduce an observation ; in which
observation, we, now that we are acquainted with the dif-

ferential thermometer, perceive its principle. But he
thr)ught of no such instrument ; nor did the state of know-
ledge at that time furnish any object of experiment to

which it could have been applied. Mr. Leslie's invention

originated from different views ; it arose from the necessity

of obviating the inconveniences of the connnon i^iir ther-

TTiometer to admit of its being applied to a particular sub-

ject of experiment; and it is mjustice to him to represent

the observation of Van Helmont as an anticipation of his

invention.

If Sir H. Davy had remarked, that in the course of a dis-

pute on a form of the air thermometer Van Helmojit had
incidentally stated the principle of the differential thermo-
iTieter, Mr. Leslie could not have complamed. And had
Sir H. been eager to make this known to the world, he might
without impropriety have quoted the passage as it stood*.

But why say that Van Helmont figured an instrument

very siinilar to the differential thermometer, when he
figured no such instrument ? Why alter the figure of the

instrument which Van Helmont does give? Why alter it

in such a manner as to bring it to resemble Mr. Leslie's?

And why alter Mr. Leslie's so as to bring it, on ihe other

hand, to resemble more nearly the one said to be Van Hel-
mont's ? 'J'hese are the true points of discussion ; it is

needless to wander from them ; and if Sir Humphry, or his

friends, give satisfactory answers with regard to them, he
will then stand exculpated from the charges which ai pre-

sent lie against him.

Some of your readers may think that more attention

has been bestowed on this subject than it deserves. Others

probably will be of a different opinion. The praise due to

invention is often its sole reward ; and anv unfair or in-

vidious attempt to lessen it, ought both in justice to the

individual aggr.eved, and from regard to the interests of

science, to meet with due reprobation. Where there is any
appenrance of this, therefore, it ought not to pass unno-

* Such is the apparent eagerness of Sir Humpliry on thi< point, that he
introduces twice, first in the introduction, and afterwards in the body of

his work, the statement, that Van Hehnont had given a sketcia of an instru-

ment similar to the difFerential thermometer.

ticcd,,



Dissertation on the Paintings of the middle Age, 35

ticedj while at the same time it will affbrd satisfaction to

every one to find that a satisfactory explanation can be

given.

I am, sir.

Your most obedient servant,

Edinburgh, Jan. 9, 1813. C. D.

VITI. Dissertation on the Paintings of the middle y^ge. and
those called Gothic. Extractedfrom an unpublished Work
on Pai?iting, by M. Paillot de Montabert *.

J- HE finest models of antiquity will always attract the at-

tention of every philosophical artist; but the distance which
separates us from the schools of antiquity, the influence

of the manners and arts of the moderns, render these studies

extremely difficult, and linnt such subjects to minds of a

peculiar description. It great efforts are therefore required,

in defect of these dispositions, before \\t can even compre-
hend the theory of the ancients ; and if, besides all this, we
must shake off our tastes and habitudes, and many of our

doctrines,— it is bevond all doubt, that every thing which
can contribute to facilitate this great study ought to be
carefully inquired into, and nothing which can assist us to

attain the firsi sources ought to be neglected.

It has been remarked, that several chef's- d'oezivre of an-
cient sculpture have regained in the present sera that esti-

mation which the observations of many years had not suc-

ceeded in procuring for them. Hence may we not conclude,

that the opinions of many observers rciriain still in sus-

pense with respect to numerous valuable productions which
we do not yet comprehend ? And it is not astonishing, when
so many ancient scialpiures and paintings appear to us to

be weak and without substance, that the works of more
deoradetl ages are treated with contempt. Nevertheless,

although we ought to dwell upon works of excellence only,

we outfit to despise such only as are of a vitiated or de-
graded taste, and we ought to cherish some regard fur

works which, howevei humble, are the valuable propaga-
tors of the soundest principles.

Thus, tluref')re, as ilie ol>ject of every person who tx-

crcises and professes the ails, is very difl'ertnt from tliai o"

the peison lor whose gratification tluse arts are cultivatcc' ^

it is the duty ol every honest artist to delineate the essenu;
'

* M'dlln's Ma;^. linri/dopc'dique, March 1 SI 2.
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characters wherever he meets with them, and to refer to

first principles on every occasion when secondary principles

are displaced, and perverted from their true destination, by

prejudices.

1 shall consequently endeavour, in the present disserta-

tion, to call the attention of my readers in the first place

to the condition of the arts among those of the modern
nations who have respected and foiioA'cd the doctrines of

their precursors. I shall point out at the same time the

incrratitude of these nations for their first masters, and the

fate of these same arts among those who have despised

and neglected these doctrines. I shall afterwards proceed to

the e.xainination of the history and st\les of painting of the

middle aoe, and of those which are called Gothic. Finallv,

I shall conclude my dissertation by the analysis of certain

quahties of these paintings, and their parallel with those of

Raphael, and even of son)e paintings of the present dav.

I do not pretend, in this essay, to represent as excellent

the paintings o{' the middle age : this would not be serving

the cause of the artfe : but I shall endeavour to substitute

for the affected disdain of some writers, the just degree of

consideration which they merit.

If my zeal for the arts causes occasional repetitions, I

hope that my motives will plead m.y justification.

Causes of the Respect or Neglect for ancient Monuments,

among the Nations who have cnllivated the Arts.

If we consider the progress of the arts among nations,

and if we follow their successive transmissions, we must be

surpriried at the disdain which is gradually developed

among nations recently civilized, and at the ungrateful

national pride which banishes the remembrance of the first

masters of their arts.

Tlie ancient people of Egvpt, who inculcated with so

much vigilance a respect for iheir mysteries, their arts and

sciences, announced themselves as the fathers of n>iracles,

and designated their country as the legitimate cradle of the

sciences : but if our imagination, excited by these pre-

sumptuous pretensions, goes back for a nsoment to anterir r

seras, and -cizes the first ages of the world; if we endea-

vour to collect the fragments of human knowledge whi< h

escaped the great catastrophe of the Deluge, v^-e shall find

even beyond that period traditional dates, and still more

ancient cultivators of the arts, and the pretensions of these

soi-di:,ant inventors will vanish. What will become also

of the claims of the Egyptians, if we reflect upon their in-

tercourse
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tercourse by the medium of the Red Sea with Persia and

India?

The Egvptians seem therefore to have been indebted for

their arts to more ancient nations, and they profited by
them to a certain degree : perhaps, if ihey had not studied

so much to exalt themselves, ihey would have carried the

arts thus acquired much further; and in spite of their cli-

mate, their manners, their re!iQ;ion, and many other causes

which might be advanced to justify their neglect, they

uould liave produced chefs-d'oeuvre, if they had been better

able to take advantage of the doctrines of the ancients.

If we pass on to Greece, we shall find that her inhabi-

tants Vv'ere indebted to Egypt for the rudiments of the arts.

If ihcir admirers are unwilling to admit this, it cannot be
denied that they derived s^reat advantage from their first

masters, and among; all the favours which Heaven bestowed
upon them, that conferred by the Egyptians was the greatest.

The Greeks seem to have been fired with the saitie ambi-
tion as the Egyptians. Sculpture and painting, accord-

ing to some of their historians, originated among them.
The historians cited, without regard to method, in Pliny's

works, announced the origin, progress, and perfection of

the arts in Greece. If we can believe thein, nothing was
borrowed ; all was created, even to the first elements, and
from the fabulous effort of Dibutades down to the miracles

of Apelles every thing belongs to them. Sycione and
Corinth in particular disputed the g'ory of having invented

painting. Even the authors of the inventions are named :

it was, according to tiiem, Cleanthes of Corinth who in-

vented the art of drawing (pictura linearis). Thelephanes
of Sycione added the perfection of shading. Ardices of
Corinth shared this merit with him. It was Cleophanes
of the same city, as it is said, who invented monochromous
paintings, or the art of filling uj) the various contours vviih

one ami the same colour. Dinias, Caimidas, and Eumarus,
were also inventors. Cimon of Cleona was the first who
traced the niuscles and blood-vessels, despised the rou-
tine of profile drawings called catagrapha, and first de-
scribed the folds in draperies. At this aera we begin to

believe the written authorities; and when afterwards bio-

graphers make us acquainted with the Barlarchi, the Polig-
noti, and other subsccpient painters, wc participate in thur
admiration of the efforts and genius of the Greeks : but if

the latter were surpassed by any other nation, they were
dissatisfied, and accused Minerva of haviiicr bestowed the
arts upon others in preference to her legitimate worshippers.

C3 If
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If il be true that the goddess did not give birth to the arts

among ihcm in a state of perfection, and armed at all

points as she came herself from Jupiter's brain, it is

nevertheless certain that she initiated them in the primitive

mysteries of their predecessors, and kindly showed them
the efforts of nations who had previously cultivated them.
The Egyptians had therefore naturally a first acquaintance

with the arts, aud devoted themselves to studies which the

Greeks afterwards followed with impioved success. The
latter had for a salient point, data sufficiently determinate;

and the models which they afterwards brought from Asia,

and from Etruria, contributed to accelerate their progress.

We now reject entirely the opinion of all those writers

who have incessantly repeated that the arts in Greece were
in a barbarous state ; and if there are still some persons

who do not acknowledge the influence of the arts in Egyjit

over those of Greece, the superb works which have recently

appeared in France will remove all doubts on the subject.

Let us now descend to the times of the Romans. These
victorious soldiers at first despised the arts, which their in-

creasing luxury nevertheless attracted towards Rome, and
this capital of the world saw the asras revived of Pericles

and Alexander: from being pupils of the Greeks, they be-

came their rivals. But this very disdainful spirit, that vanity

which regarded nothing as perfect which they had not pro-

duced themselves, induced them to prefer their national

and composite taste to tlie pure and simple Attic graces :

their manners, corrupted by the conquest of Asia, were vi-

sible in iheir arts : the pride of the Romans dictated the

laws to sculpture and paintmg; and instead of the philoso-

phers and learned men going to study at Athens, as the

Athenians formerly studied at Memphis and Thebes, a

fastidious taste triumphed over the simplicity of nature,

and the style of the ancient schools began to disappear.

From this moment the gods and heroes of Homer, figured

by the arts, had no longer the same majesty j and when
Pliny inforn^s us that in his day there were still some
artists equally expert with the ancients, we are inclined

to believe that this opinion savoured of the influence of the

age ; an influence to which the wisest men are subject. But
without seeking for its eflects among the many celebrated

men of ihut a^e, I shall nierclv quote the words ofQuinc-
tilian, the pupil of the Greeks: he informs us, that he

was acquainted with nothing more majestic or magnificent

than the robes and insignia of the triumphant generals of

that period. The natural and affecting simplicity of the

Greeks
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Greeks was therefore gradually abandoned for the richness

and magnificence of combinations ; and the arts assumed

a character of degradation. Nevertheless, while we must
admire the im;)Osing aspect of the works of the best daj's

of Rome, under the Antonini, we must repeat that the Greek
models of the age of Pericles always shine with new lustre,

and that the study of the medals of Sicily alone, or of the

bas-reliefs from Athens, will always delight the artist of

genuine taste and talents.

If we now turn our attention to the middle ages, when
the southern parts of Europe groaned under barbarism, we
must also ascribe the new calan)ities which befel painting

to pride and disdain. National vanity had no longer any
control : at these unfortunate oeras the learned were more
employed in collecting the fragments of the arts than in

adding to their perfection ; and this respectful modesty,

which was not without its good effects, since it recalled

the ages of simplicity, paved the way for the glory of Da
Vinci and Raphael. In those days antiquity was again

honoured, and simple nature was once more loved and re-

spected. The influence of the events of the time was the

only obstacle : the sciences were not studied, it is true,

but the minds of men were purer ; they wt- re less cultivated,

but good sense prevailed. In a word, this state of the arts

afforded extensive grounds for indulging in hope, and no-
thing to fear for their advancement. It was in those days

of comparative languor that the consolations of painting

softened the bitterness of individual and national sufferings

;

its mild and beneficent fruits were cultivated ; and Religion,

freed from the persecutions of the Heathens, employed it to

record her triumphs. The temples, the receptacles of the

dead, and the monasteries opened their sacred asylums, and
the art of painting portable portraits was universally cul-

tivated. From Constantinople to Rome, and from Rome
to Siberia, we find representations of the saints, the apo-

stles, and the divine mysteries. So many efforts, seconded

by the protection of the ecclesiastical councils, produced
sonie valuable speciniens of art. The fragments of anti-

quity which had been collected, the study of the most an-

cient paintings and sculptures of the Christian aera, the ,

examples drawn even froni the monuments of Paganism
which had been recently annihilated,—all contributed to

keep alive among the painters of those days the sentiments
of candour and the principles of true dignity.

What right then have we to throw ridicule upon these first

9}(pr«<>sivns of ardent gratitude and rthgiou r How absurd

C 4 would
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would it be ill any modern critic, who, while he proclaims
Raphael ro be the prince of" painters, should refuse to ac-
knowledge as nseful, or valuable, the very models which
have enlightened and directed the first steps of that great

man,—models, which were derived from the inestimable
sources of antiquity !

After having pointed out the lamentable effects of that

vanity which made the precepts of the ancients be de-
spised ; afiei- h.aving shown that it is our duty, not to create

a new art, but rather to recover that of the ancients ; I

shall proceed to the history of the painters of the middle
age, and to the classification of llieir different styles, which
has been hitherto neglected.

Histories of the Paintings of the middle Age.

Libraries furnish us with few or no documents of this

description, at least with none of a date previous to the

present cera.

The most important modern work is by M. Agincourt,
who has devoted nearly twenty vears of a residence in Italv

to the subject. His history, which is not yet published,

cannot'afford all the advantages which I could have wished;
but when at Home, I have so often heard the author ex-

patiate en the interest which artists must necessarily feel in

the study of these monuments, that ] am convinced of the

value of his labours to the art of painting.

Almost at the saiT)e mstant there appeared another writer

fired with the same ardour. In a work entitled " Consi-

dtralions sur I' Rtat de la Pdnfure en Italie dans les quatre

Sic'cles qui 07it precedes celui de Raphael,'* M. Arfaud has

presented the world with a most valuable collection of facts.

His work contains an account of upwards of 150 pictures

anterior to Perugino, and several of which are works of the

iwelith century.

M. Denon, uhose indefatigable zeal and enlightened

taste are so well known, has recently enriched our public

collections at Paris with pictures of the above period col-

lected by himself. These pictures cannot fail to fix the

attention of the leariud.

Among other nations, and the English in particular, a

sirhilar taste begins to spread, and there can be little doubt

thai the efforts of the zealous propagators <.>f the ancient

arts above alluded to, will be followed up by more precise

and more extensive chronologies of the science.

But it is now time to speak of the cause of the scarcity of

these paintings, the number of which ought to be inmie-nse.

1 shall
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I shall mention three causes of their destruction. Their

most ancient enemies were the Iconoclasts, or breakers of

imaacs, whose ravages spread far and wide: the second

cause was the cupidit}- of persons, who destroyed them
for the sake of the ornaments in gold and precious stones

wliich surrounded them : and the third cause of their

destruction, of all others the most afflicting, was that

jcalousvof their plagiarists, who not only annihilated them,
but endeavoured to propagate a contempt for images which
they nevertheless did not cease to consult, to imitate, and
to lay under daily contribution. Finally, such was the

influence of these disdainful enemies, that under Pope
Julius they tore down without remorse from the walls of
the Vatican a fresco by Peruirino, to make room for one
which Ra[)hael was to execute,—although the latter, equally

conimendable for a o,reat and enlightened mind, nobly op-
(X)sed it. We mav conceive therefore that these paintings

are very rare in Italy, and even throughout Europe.

Of the Styles and Schools of the Paintings of the middle

Age.

Tt belongs to those onlv who are familiar with the cera,

the various dates and stvles, to furnish ideas worthy of the

public attention on the above topics: but as I conceive that

an artist may have views and comparisons which may
escape the observation of the mere virtuoso or antiquary,

I have undertaken the task of making some classifications.

I am aware that it is of very little consequence to artists

to know precisely at what time, and in what places, certain

parts of the art of painting were abandoned, resumed, and
lost again : but they will confess, i trust, that there are in-

direct ways of advancing the arts, and that none can be

blamed in particular; and they must also admit that, al-

though these views mav not be new to every person, they

niav neverlhekss possess some interest, since thev bring

t«) light the causes of the progress as well as those of the

decline of the grand art of painting.

By the term middle age, f mean the rera which embraces
the first period of the decline of the empire under Con-
stantine the Great, and which cominiidov\n in 'the first

place to the ninth century, which terminated the persecu-

tions against the Iconoclasts, embraces the period of the

revival of the arts in the twelfth and thirteenth centuries,

when the famous modern masters flourished.

Amid the obscurity which veils more or less the histo-

rical facts of these times, the progress of the art of painting

may
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may nevertheless be traced. It is true that we are ignorant

o\' the causes which prolonged the intervals of sleep, or

lethargy, of all the fine arts, and there will perhaps be a per-

petual oblivion both of the names of the principal artists

who continued to cultivate the arts at certain periods, and
of the aeras at which these artists flourished. But as the art

of painting comprehends only a determinate number of

constituent parts, it is not impossible to ascertain the

various influences which invited to the study of these va-

rious parts artists of every age and country 3 and the ana-

lysis alone of these same parts ought to be sufficient with

us lor fixing the degree of interest, or of esteem, which we
ought to bestow on these different productions: thus we
shall be able to distinguish the various schools from which
they emanated.

Before entering upon this analysis, it is proper to refer

to the opinion of Winckelman, Mengs, Webbs, Milizia, and
some other modern writers, who have recognised the merit

of the productions of the old schools. The period at which
these authors wrote did not permit them to publish, with-

out restriction, all the new ideas, the strength and truth of

which should gradually lessen the veneration improperly

paid by certain didactic writers to the idols of former cen-

turies: but the same thoughts animated better artists; our

pictures, statues, and in short all our arts have felt the

happy effects, and we may explain ourselves without con-
straint now that persons are disposed to receive the truth.

The art of painting as practised by the ancients, al-

though depressed, despised, and persecuted, nevertheless

preserved its essential character. If the paintings executed

at Rome under the emperors were not to be compared to

the chefs-d'oeuvre of Parrhasius and Zeuxis, they did not

exhibit a corrupted taste, or encourage pernicious doctrines.

The most humble productions of these limes are not beyond

the rules of art; nor do they present those fantasies since

autliorised by irresolute minds, or those wild ideas which
ignorance may at all times regard as an intrepid and novel

species of entluisiasm. It was when painting was almost

entirely neglected, and languished without notice, that the

Tuscans, vv'ishing to become more civilized, laid the arts

under contribution : but from what point did those artists

set out, who wished to unite their celtbrity to that of their

counirv ? and what were the rules and maxims of those

pauUcrs, who from that sera filled all Italy with their names
a,nd their new manner ? Did they confine then)3elves to

liking up the art where the ancients had left it ? Did they

ei:)deavour
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endeavour to restore to it the perfection of which it had
been so long deprived ? and were these Aew artists sufficiently

enlightened to recognise the indestructible solidity of the

foundations of the art among the ancients, thinking that

they could build only upon such bases, and forsaking their

new ideas and deceitful independence ? Who can answer
all these questions ? Such observers and artists alone as are

destitute of prejudices : those only clearly perceive the

barrier which insulated the arts of Florence from antiquity.

All the genius, all the merits of the Bandinelli, &c. &c,
are within this barrier. It is true that the art was partially

revived ; but it was no longer that of antiquity ; /. e. it

was no longer directed, guided, and characterized by those

documents which are adapted to it at all times and seasons.

In pictures, the drawing department gained in perspective

correctness, and lost in naivete: it gained in intrepidity

and energy, and lost in truth and proportion. Anatomy
became a study of ostentation : the ma^inificence of form
was factitious ; the artist appeared greater than the work,
and celebrity was confounded with perfection. The com-
position was abandoned to the caprice of the artist, and
was only kept within bounds, when the recollections of the

order and symmetry of the ancients occurred by chance to

determine their wavering resolutions. The essential cha-
racters of nature being once misunderstood, those of art

were abandoned, and became a subject of disputation in

the schools. The artists, freed from the yoke of ancient

doctrines, prolonged for some time their doubts as to the

essentials of painting and sculpture; and at length they at-

tained that which was inevitable, i. e. the celebrity of the
most eminent dragged the rest along with them. It was
no longer the science of Phidias, Praxiteles, Protogenes,
which was to be recovered : the fiery and imposing sketches
of Michael Angelo were alone to be imitated: it was no
longer from nature that ideas w-ere to be drawn and re-

newed, but rather from the academies already famous, pro-
tected by princes, and become the glory of the country and
of all Italy. The modesty of a small number of philoso-

phical artists, and their praiseworthy attempts, scorned all

exaggerations; but their pictures were nevertheless praised,

because nature was exhibited in them : but vanity con-
tinuing its progress, all succeeding men of genius, one after

another, worshipped the mysteries of these new schools of
superstition. The efl'orts made to shake off ihii propen-
sity for the natural tastes of each, absorbed the faculties,

and there remained no lontjpr any moral metlwd by which
to
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to ascend to the philosophy of those Greeks who were an
honour to the art. This state of things continued to the

present day, and the conventions of the mannerists had
al! the force of law in the workshops. All the talents of

an infinite nuniber of painters, very jnstly admired, do not

destroy their opinion. It was reserved to our jera, and
oiir schools, to abandon and annihilate prejudices so long;

combated without success, i'ainting and sculpture, alarmed

and ashamed at so many humiliating degradations, finally

threw themselves into the arms of nature: artists again re-

sumed the route which she pointed out.

[To be coniiiiued ]

IX. 0/7. Ike Teeth of Fishes, and Shellsfound in the Vicinity

of Reading. By D. Plenderleath, M.D., Reading.

To Mr. Tilloch.

Sir, In the vicinity of Reading, within a circumference

of three miles, there are lour brick manufactories. The pits

which have been dug for the purpose of procuring materials

for the fi)rmation of bricks, aflurd an opportunity of ex-

amininn; the strata of earth in this vicinity: and of how-
ever small impoitance individual observations of themselves

niay be—still, in a collective point of view, they may add to

a mass of evidence which may eventually lead to the most
interesting inductions in the science t)f niineralo>2V.

The celebrated Cuvier, in his la e publication on Organic

Remains in the vicinity of Pci-,i>, has by patient investiga-

tion and indefatigable industry thrown considerable light

on this subject. Disclaiminsr all speculative opinions, he has

continued bv unwearied application to examine nature her-

self; and has described the appearances which presented

-themselves, in nlain and perspicuous language, avoiding as

much as possible those technical terms which mav have a

reference to former and probably erroneous systems ; for

the knowledge of the cciistituiion of the earth is still

in its infancv, and it is only to be forwarded by the means
which he has pursued. In reference to this opinion, I

transmit to you for insertion in the Philosophical Maga-
zine, the following appearances from actual observation of

the pits above described. The greatest in depth does not ex-

ceed eighty feet from the surface to the bottom ; and as ihey

all coincide pretty exactly in the nature of their stratifica-

tion, I shall select that oik- v. hich has been longest opened,

and
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and in which the greatest number of teeth anJ shells has

been discovered, for description. The layers are all hori-

zontal, and the section is vertical. The first layer, and

which is the foundation, is chalk. In this formation no

organic remains have been discovered ; ii contains nodules

of flints, which are usually in beds and adhering to th.e

chalk. Immediately above is the stratum of sand, con-

taining the reiriains of marine animals. Its thickness varies

from two feet and a haj!" to less than a foot. The bed con-

taining these remains is not entirely of sand, as some clay

may be distmguished aujong it. The oysters are commonly
entire ; one valve being connected with another, although

the adhesion has become so sliirht that they n)ay wiihout

difficulty be separated, and the laminte of each valve may
likewise be very easily divided. On separating the valves,

I found thai the place wh'ch had been occupied by the

oyster was filled by an unctuous earth exactly of the same
shape with the oyster.

The pxiernal appearance of these shells is in some in-

stances entire ; but they generally have the appearance of

those oyster shells which have been exposed to heat, and

when placed in a fire they do not crepitate. The outer sur-

faces are rough : the iimer smooth. They differ very

much in size. The largest which I have observed is six

inches in lentrth and four in breadth. That they exist in

very considerable quantity is proved from the circumstance

of their having been discovered for upwards of a century,

since which time the workmen have been in the daily

custom of finding them. Dr. Brewer, in the Philosophical

Transactions for 1 700, mentions them without adverting

to the teeth which are found in the same formation. These
teeth are of a triangular shape, a little bent, of a dark-

leaden colour, and havinfj their surfaces polished. They
are very small, the lon2:esrnot much exceeding an inch in

length, with the interior surface in some longitudinally sul-

cated. They are found in consideralile quantities, but no
vertebrae or any other remains of marine animals have been

discovered along with them. The land in which they are

imbedded is coarser and of a darker colour ihati that which is

superincumbent, containing a little clay and gravel ; which

I remark, because, in order to (obtain any useful knowledge
on these subjects, it is necessarv that the exannnatit)n of

these bodies should be connected with that of the strata in

which they are found. '"'The next stratum is a thin one of

blue-coloured earth, above which is a layer of sand with-

out any adhesion of extraneous substances, and extending

to
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to the thickness of seven feet. The next in succession is

the formation of red clay, which is commonly the greatest

in thickness of the formalions. 'I'he last and nppermost

is the alluvial earth, which does not exceed the thickness

of two feet. In the three other pits, the diflcrence consists

in the relative thickness of the different strata. In the one
which is most advanced in a northern direction, the shells

are wanting ; hut tceih, similar to the others, are discovered.

I may likewise mention that a vertical section, made
within the extent of a mile from this northernmost pit, af-

fords a quite different appearance of the stratification, as

immediately under a thin covering of alluvial earth is chalk,

which presents a singular appearance, the layers of chalk

and of flints being alternate through the whole depth, and
observing great regularity of distance. The Thames divides

these two pits.

Many parts in this island afford opportunities of de-

scribing differences in stratification; and when many such

surveys are made in parts of the globe separated from each

other, and these appearances accurately compared, there is

no dnubt but that a true theory of the mineral kingdom
will be the result.

I am, sir,

Your obedient humble servant,

Reading, Jan. 21, 1813. D. PlENDERLEATH, M. D.

X. Notices respecting New Books.

Interesting Discoveries and Researches on the Foot of the

Horse. By Bracy Clark, F.L.S. &c. In two Parts.

Quarto.

Among other discoveries contained in this work are:

—

The inflexion of the hoof at the heels, towards its centre,

forsninir an elastic bow, important in diminishing the re-

sistance to the weight and efforts of the anin^al :—A re-

markable Land discovered, passing from the sides of the

frog round the upper part of the hoof, ser\ing to connect

it strongly with the skin, and to close the line or joint

where they meet.

The real cause of the running thrush is explained on

principles before unknown.
A most inipoitant defect detected, in the principle itself,

of modern shoeing, more injurious than the abuses com-
plained of, particularly to growing feet, and the elastic feet

of blood horses, demonstrated by a striking and very de-

cisive
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cisiv^e experiment. The fallacy of the French doctrine of

Pressure of the Frog exposed, and why this method has not

succeeded iu actual practice. The cause of riiig-hones in

horses feet explained. A more correct de-^cription of

founder:^ and the ivitigated founder. An unknown and

very singu'ar organization of the internal frog exhibited,

of constrated layers of tendon, which appear to break the

force of externa! concussion, by each layer receiving in

succession its effects.—A new and highly beautiful struc-

ture of plates of bone, on the sides of the natural coffin-

lone, imparting a degree of elasticity to it, and which
structure, is gradually obliterated by the overpowering

effects of the iron in shoeing, &c. To these is added,

Aw highly important Essay detailing the result of several

expensive experiments, which show that expanding the

contracted feet of horses, is not generally attended with

benefit or advantage, and a discovery of the very unexpected

cause of this. Also,

An Essay, reipecting the Shoes of the Ancients, proving,

that their shoeing was without nails, and that the present

art was not m use till after the fifth century of the Christian

Rra : remarks on the shoe of King Childeric's horse, and
of the first nailed shoe on record, 8cc.

The Philosophy of Arithmetic^ {considered as a Branch of
Mathematical Science,) and the Elements of Algebra:

designed for the Use of Schools, and in Aid of private

Instruction. By John Walkkr, formerly Fellow of
Dublin College. 8vo. 216 pp. Dublin 1812.

We cannot withhold our praise from the author of thii

work, for his attempt to place arithmetic in that rank
which it ought to hold as one of the two great branches

of mathematics. If we admit with Mr. Locke, that " num-
ber IS that which the mind makes use of, in measuring all

things that by us are measurable,"Arithmetic certainly

ou(>ht,as the author contends, to take precedence of Geome-
try, with which it h;is a more necessary connection than

some arc u ilhng to a l>w.

In the first chapter, Mr. Walker, after noticing that wo
arc indebted to the Aval)S for our present method of nu-
meral ncuafion, nni;iik? that '* we may be impressed with

a conviction oi its ingeni.ius simplicity, if we rellect on the

endless varieties and indefinite magnitude of numbers ; and
then observe, that we are enabled, by the aid of only ten

characters (the nine significant figu'-es and the cypher) to

tlesignale any numbers whatsoever will, the utmoil lacility

and
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and distinctness; and this, in a form which subjects them
most conveniently to arithmetical computation. The im-

portant utUity of the contrivance it may be sufficient for

the present to illustrate by the following reniaik. Most
children of a very young age can with ease multiply or di-

vide the number 67,-189 by the number 508. But let the

same nnmhers be expressed by the Roman method of no-

tation, which prevailed in Europe before the introduction

of the Arabic, thus—Ixvii.cccclxxxix and dviii ;—a man
will be puzzled to perform either operation. The Greeks
employed a numeral notation similar to the Roman : and

it is truly wonderful how their mathematicians (even with

the aid of soine mechanical contrivances) surmounted the

difficulties which they had to encounter in their arithme-

tical calculations ; while we know that they were engaged

in some of a very long and complicated nature.

" Yet when we examine the fundamental principle of

the Arabic notation, it becomes a matter of surprise that

the invention was not of earlier discovery : for it proceeds

on a principle extremely simple, and one that must have

been employed in all ages, whenever there was a practical

occasion of counting any very large number. We may
illustrate the principle by supposing that we had to count

a great heap of guineas. It is plain that unless we employ
some check on our numeration, we shall be very apt to

lose our reckoning, and get astray as we advance. What
then is the most obvious method of securing accuracy in

our reckoning? Is it not to count by tens, or some fixed

number beyond which we never shall proceed ? Thus,

when we have reckoned ten gumeas, we may lay them
aside in one pnrcel, and proceed to count another parcel

often. But to prevent the number of these parcels from
accumulating so as to lead us astray, whenever we have

counted ten such parcels we may make them up into a

rouleau, containing therefore ten times ten guineas, or one
hundred: and whenever we have ten such rouleaus, we
may combine them into one set, consisting of ten hun-
dred, or a thousand, guineas : and so on. And by this

simple contrivance it would never be necessary to reckon

beyond the number ten. Now it is precisely upon this

principle that we proceed in designating numbers by the

Arabic notation. The several columns of figures, from

the right hand column, are the compartments in which we
dispose the several combinations of ten. The first column
on the riiiht hand is the place for all odd units, below ten :

the next to it on the left hand^ or second column, is the

place
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place for all parcels of len, below ten such parcels : the

third column, lor all parcels of a hundred (or ten times

ten) below ten : the fourth, for all parcels of a thousand

(or len hundred) below ten: the firth, for all parcels of

ten thousand btlow ten : the six'.h, for all parcels of a

hundred thousand (or ten times ten thousand) below ten :

the seventh, for all parcels of ten hundred thousand (or a

million) below ten, &c.
"Thus by the help of the nine significant figures and

the cypher we are able to designate all numbers however

great; and this, while each of the figures (called the ten

digits^ from the Latin word signifying ajiiiger) always re-

tains the same numeral signiticancy. For example, in the

two numbers 5 7 and 5 70, the character 5 denotes in each

the number five, and the character 7 the number seven:

but in the former the 5 standing in the second colunui

designates five parcels often each, or fifty ; but in the latter,

where it stands in the third column, it designates five par-

cels of a hundred each, or five hundred : and in the former,

the 7 standing in the right hand column designates seven

uniis; but in the latter, siaudmg in the second column,
desigiiatos seven teas, or seventy. And thus we see that

the cypher, though it denote that there is no number be-

longing to its column, yet must be written ; in order to

bring the sit^nificant figures into ihcir proptr places.

"To faciiitaie numeration, we commonly mark off by
a comma every period of six fiijures, commencing from

the rii^ht hand, and often semi-period? of three fiiiures.

And as the name of a miUiuii is given to ten luindred thou-

sand, so ten liundrtd ihou-and nnllums are called a biUio7L

;

the place of which therefore commences at the thirteenth

column. In like manner the names of a trillion^ quadril-

lion, Sec. are given to ten hundred thousand billions, tril-

lions, Sec.

" Cut here it is to be observed, that the facility with

which we can designate the highest numbers, and perform
evfry arithmetical calculation on them, has occasioned an

insensibility to the enormous magnitude of the numbers of

which we speak. One billion i.-< very easily uientioned, and
easily designated by a unit followed bv twelve cypher^ :

thus— 1,000000,006000. A child also can multiply or di-

vide that number. But perhaps the readf.-r will be sur-

prised at the si.itcmcnt that there is not one billion of se-

conds in thirty thousand years; though there be 60 seconds
in every tninute, 60 niinutes m every hour,'* 24 hours ia

every day, and in a solar year 365 ilays 5 hours 48 minutes
Vol.41. No. 177. J'a/z, 1813. D and
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and about 48 seconds. At that calculation, the precise

number ot" seconds in 30,000 years is only 946707,8^0000 ;

or above 50 thousand millions less than one billion. So
that the number of seconds, which have passed since the

creation of the world, is considerably less than the^ fifth

part of one billion. In fact, it is only by some such con-

siderations that we can form any conception of numbers so

immense.
" From the view we have taken of the Arabic notation,

it is plain that a cypher, wherever it occurs, increases ten-

fold the value of every figure standing on its left hand ; but

does not affect the value of the figures standing on its right

hand. It appears also that th.e several columns may be con-
ceived to be headed with their respective titles, as parcth
of a thousand each, of a hundred, of tens, 8cc."

To the precediPig extract, which may serve as a specimen

of the author's stvle, it is only necessary to add, that one
great merit of the work is, the lucid and full, yet perspi-

cuous, explanation of elementary principles, which it cx-

Inbits, without departing from the rigidness of demonstra-

tion. In the detail tlie author has been happy in the

adaptation of examples to the doctrines they are jjroposed

to illustrate, and they are so contrived as to interest the

juvenile mind in the attainment of the results.

To those who make themselves acquainted with the

scientific (Principles of common arithmetic, the Elements
of Algebra offer no serious difficulty. Of these element?

the author has given such a view as may introduce the

student into that field of science, and enable him to make
iV.rthc r progress " by the aid of the larger works extant on
the subject."

XL Proceedings of Learned Societies,

ROYAL SOCIETY.

Jan. 14. X HE Right Elon. the President in the chair.—

A

paper detailing Experiments on Arsenic,. Part II. by
William Lambe. M.D. was read.

In this paper Dr. Lambe has continued his observations

on arsenic. He has related the effects of potash, of am-
monia, and of lime, upon this metal, each of which sub-

stances has furni>hod new observations.

By heating white oxide of arsenic with sub-carboiiate of

potash, the oxide is divided into two parts : one portion is

acidifiwi, ihe acid comiiining with the potash : another

part
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}>art is reduced, a quantity of regulus being always found in

the neck of the retort. Dr. Lanibe found that this com-

pound both absorbed and gave out atmospheric air. When
the heat was very low, a large portion of ihe air of the ves-

sels disappeared ; when a brisk heat was used, the air of the

vessels had received an augmentation, consisting of a mix-

ture of oxygen and azote.

The action of ammonia was examined by uniting the

alkali with arsenic acid, and decomposing the salt by heat.

To succeed in this process, it is necessary to mix the salt

previously with iron filings, otherwise the glass of the

retort is dissolved. The gas which came over was received

in three successive portions. The first was not examined,

as consisting principally of the air contained in the retort

;

the second portion ap])cared to be pure azote ; the third and

last portion proved to be principally a new and peculiar

gas, similar to that described in Dr. Lambe's former

paper: it yields, by being inflamed vi'ith oxygen gas, both

carbonic and nitrous acids j and Dr. L. has called it there-

fore nitro- carbonic oxide.

The eflect of lime has led to the most unexpected results.

Tt appears that when white oxide of arsenic and lime are

heated together, a portion of the arsenic disappears, and in

its place water and carbonic acid are found ; nor does there

appear (as far at least as has been hitherto examined) any

other product. In some cases a large quantity of carbonic

acid was evolved, independent of the portion absorbed by

the lime ; in other cases the v\hole, or nearly so, was ab-

sorbed by the lime. From those facts Dr. Lambe concludes

that oxide of arsenic is in this experiment decompounded,

and that it is composed of tlie substances which form the

common elements of animal and vegetable matter j name-

ly, carbon, hydrogen, and oxygen.
'
Jan. 21. A loiter to the President, from the American

Col. Humphries, on a new species of Sheep was read.

This peculiar breed, it appears, originated from some un-

known cause (probably a species of disease) in the state

of Massachussetts in 1 791. It vas produced by a ewe

\\hicli fed on the banks of a river much frequented by

otters, and the shortness of this animal's legs suggested

the idea that it nuist have been occasioned either by the

imaginaliiHi of the mother, or more substantial communi-
cation. What contributed to sanction this wild conjecuire

was the disappearance of the otters (a very natural circum-^

stance in the life of this nonuuie race) from that part ofc

P '1 the
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the river. The chief peculiarities of this otter- sheep, as

vulgarly denominated, are very short, crooked legs ; very

relaxed and feeble joints; a slow walk, a sickly constitution,

and a generally meagre body,—owing, probably, to the dif-

ficulty and pain it must undergo in procuring its food.

The reason for propagating this apparently diseased race

was the want of quickset iences, and the general adoption,

of low stone wails, which were unequal to prevent the

common breed of sheep from trespassing on corn or mea-
dow lands. Its body usu:;lly weighs about 4.'ilbs. ; its wool is

rather long and fine, and when crossed with the Merino
breed yielded a fine long silky staple, and weighing from
3 to 4 lbs, each fleece. It is difKcnIt to falten, but propa-

gates its species like the conmnui sheep. Sometimes,
however, wlicre the common ewe had twins by a ram of

this kind, the female lamb was like the mother, and the

male like the father, and the contrast between two such

lambs sucking the same ewe was striking. The defects, it

appears, of thrs breed overbalance its advantages, as it is

becoming extinct, and it was with difficulty that Colonel

Humphries could procure one to dissect, and send the

skeleton to the Royal Society. If it could not lea]) ditches,

it was equally incapable of being driven to market, and the

duration of its life was consequently uncertain, and ratlier

limited. A physician who dissected one at Boston, called

it by a more characteristic appellation, Agkon, from dy-nMV^

an elbow.

A paper by Sir Everard Home was read on the coagu-

lating irlands in the stomachs of sonje animals and fowls..DO
This short paper contained an account of some experiments

made by the late Mr. Hunter, to ascertain the coagulating

power of the different parts of the stomach of calves and
fowls ; from which it appeared that the cardiac portion

yields the strongest runnet, and that the gastric juice is the

chief liquid that effects coagulation or becomes runnet.

PHILOSOPHICAL SOCIETY OF LONDON.

Mr. Wright's Lectures on the Passions— (Forming the

second Course of his Elucidation of the Oratorical

Character).

Mr. Wright has during the present and last months re-

sumed his labours in this department of science before a

numerous audience,

Ik
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In recap'itulalinii; the leading features of his theory

(maintained in the course dehvered last spring*) the lec-

turer concluded his reference bv the following concentration

of its principle.
'- TIk; muscles and nerves constituting the animal

frame are fitted to act in unison with each other, and thus

the organs of sound in all aninials produce uniform expres-

sion : that the sound expressive of tranquillity answers to

musical phasnomena ; and that the sounds expressive of

nil the modifications of feeling correspond, also, with
musical phsenomena, and all tiie varieties of concord and
discord ; and these are subservient to the complexity of
passion, emotion and sentiment. Laughing and crying are

ihe simple signs by which man expresses pleasure or pain
;

and as all his passions are moflifications of love and hatred,

it follows that these simple expressions of look inust also

be modified to correspond with the diversity. And further,

by analogy, as the simple signs of desire and aversion may
be produced by physical as well as mental causes, and by a

mere effort of the will as easily as bv either, it follows

that all the other passions may be produced in the same
way/'
From the paramount infisience of passion over reason iu

the mass of mankind, " the orator, (said Mr. W.) by a

judidoits exertion of that art which enables him to counter-

feit its external signs, will secure the sympathy and admi-
ration of his auditory;—persuade while he endeavours to

convince, and soften the heart while he improves and
heightens the energies of the mind." Proceeding to enforce

in strong language the necessity of this sympathy, and de-
scanting on the requiMtes essential to its [ironjotion,

Mr. W. slightly touched on points he had before discus-

sed, " if the orator (he observed) would arrest the hearts

of an audience iu liis favour, his truth or belief\n what he
proposes to them must not, for a moment, be disj)uted :

and that, as the expression of voice and gesture is the

outward attribute of this accurate disposition of niind, the
want of earnestness in an orator demonstrates either hy-
pocrisy or imbecility."
" As no person can be called an orator, unless he possess

oratorical feeling, and is etiablcd to depict any modiiication
of the mind at uil/,— an arrangement of the jiussions,

enumerating their never-crrin<>- outward effects upon the
human character, cannot fail of proving exlrcmeiv in-

• \'d: l-'hil. Maj. vol \xxii. p. 'Ji;5—233.

J) 3 teresting
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teresting to students. I shall however at present oniy ob-

serve, that sympathy in the breast of an auditor will operate

in proportion to the accuracy of the outward signs exem-
plified in the voice, look, and gesture of the orator."

The ol'stacles that commonly prevent the excitement of

this indispensable sympathy formed the next consideration

of the lecturer, all of which he traced to two distinguished

causes,—carelessness and affectation. " They may (said

he) be construed into either impudence or self-conceit, or

wickedness and imbecility of mind, and total disregard to

the interests of others. The one, by an overacted sensibi-

lity, renders calamity and misfortune ridiculous; the other,

by an opposite temperament, represents virtue and since-

ritv under many of the disadvantages of vice and falsehood."

JSIen, indeed, naturally treat with disdain or ridicule all

bare and inefficient attempts to excite their attention. Self-

love too, often takes the alarm at the implied imputation of

being easily biassed. All incongruous associations natu-

rally excite displeasure ; and it is the discrepancy between

appearance and reality which forms the basis of contempt,

whether allied to pity or abhorrence. This principle, as

far as respects affectation, was very appositely maintained

by a quotation from the discriminating pen of Fielding,

which concluded with the following observation :
" Great

vices are the proper objects of our detestation, smaller

faults of our pity ; but affectation is the only true source of

the ridiculous *."—Pursuing the subject, we noticed a

reiTiafk, the truth of which every one must frequently have

felt in hi^ conmierce with the world. " It is pos-

sible (savs Mr. W.) to be very careless and extrenicly af-

fected."'

The lecturer then enlarged on the media by which the

minds of an auditory are engaged and impressed, in lan-

guage to the following eiTecl :
" The organs of vision

and sound are the instruments of communication and ora-

tory. First, the mind, through the medium of the visual

orcans, is sensible of the various alteralions of the mus-
cular foims of the face, of the aiiiiudes of the body and

the moiions of its limbs : and as particular alteratioiis of

appearance are known to indicate distinct operations of

mind, man is in some sort provided intuitivelv vi'ith sen-

sible feelings of what pas«es in ihe breast of his friend or

his enemy. 2dlv, llirough the auricular organ, the mind
judges of sound, w hether as to shortness or length, ino-

* See Preface to Joseph Andrews,

notone.
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notone, elevation or depression ; it judges also of suspen-

sions and pauses. Now these several qualiiies may cha-

racterize the expression of a u liole sentence, a word, a

syllable, or a single letter. And again, these varieties, as

far as sounds go, may be rendered correspondent to ail the

modifications of oratorical expression, the complexity of

passion, enjotion and sentiment : by the intervention of

pauses and suspensions, by the adaptation of long and short

syllables, of sharp and flat tones, and the greater or less

inflexions of voice, the spirits may be cither dilated with

the sensations of joy, or depressed by those of sadness and

melancholy. Having reduced the types of our feeling to

motion and sound, it remains to distinguish their oratorical

qualities. The first comprises looks and gestures ; the

latter, the tones and tunes in which words are delivered,

and the rests, pauses and respirations necessarily inter-

vening,"
" According to the modern definitions of the words

Jook and gesture, we understand an appropriate attitude

of the body and cast of the eye to the nature and import

of the sounds we are pronouncing; but, united, their

genuine meanings appear to be (as guilt will frequently

betray itself notwithstanding every attempt made to con-

ceal it) a probable picture of what passes in the soul. We
may also define look and gesture to be natural systems of

expression, which by all nations and degrees of men are

most readily understood." As an apt corollary to this last

position, the learned lecturer turned to the animated page of

Sterne, and enriched his discourse by the description of Cor-
poral Trim's pathetic appeal to ordinary feeling on the news
of master Bobby's death.

*'This excellent picture exhibits to the student the ' plain

lines* of Hogarth. If the corporal had characterized hi«

action by * curved lines,' he would have appeared aflected,

and have displayed but little eloquence.

Wc have a natural and rooted dislike to anv kind of af-

fectation, and to no species a greater, than to that which is

seen in a person who jiretends to numicrv, or to courtly

gesture, without possessmg the advantages and talents they
require.

"The mind of the corporal seems to have been adequate-
ly attunetl ; he received the impression with the acuteness
of sensibility, and expressed himself in all the energy of
natural feeling. But if iiis mnul had been otht-rwise

Iramed, or if it had been under the influence of either of
the unfriendly passions, his expression, though delivered ia

D 4 ihe
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the same words, would have been tinctured with the exist-

ing passion, and his oratory have sufffrid from the alloy,

asul so passed by tinhteded. But iF all the C(Mtittiou and
necessary inovenunls lor the purposes ot" hie are peifornud

by men in ' straight or plain lines,' all the polished feel-

ings, all ihe brilliant energies of the soul, are reprcsenied

by theni in the graceh:! and ornamental movensents of

curve lines." The homely action of Corporal Trim would
never suit '* the unconstrained view" of Akenside
*' through niountains, plains, through empires black with
shade."

Notwithstanding the celei)ratcd dictum of Pope, that
*' those move easiest who have learnt to dance," Mr.
Wright gives a decided preference to ihe use of the foil.

Though we presume he will not, with Sir Joshua Reynolds,
say that "ail awkwardness comes from the dancings
master," yet he maintained that, though the limbs might
attain suppleness in the !-chof>l oi Terpsichore, more grace

and elegance, more ease combined with energy, are dif-

fused over the fiame iVom the ))ractice of fencing. " The
reason (he says) is obvious: all the intellectual functions are

in action before an adversary in a fencing assault, and this

is discoverable from the expression of the intellectual mus-
cles.—In dancing, we have only to take notice of the

vacant btare of the minuet-dancer, to convince us all is

inanity, and ' not a breath of thought is seen to move.'
"

In prefacing his observations on the pronuncia-

tion of some simple sounds of our tongue, the lecturer

took occasion to express an elegant and respectful tribute

to the character and attainments of Mr. Walker ; for whose
indefatigable industry and nice discernment he professed,

notwithstanding his dissent in some iundamentals of the

science, the highest estimation.
*' Words (continued Mr. Wright) may be divided into

simple, compound, and imitative: the first and second,

connected together in discourse, belong peculiarly to the

elements of elocution, the third to the philosophy of feel-

ing. But as the three classes of words, taken individually,

suffer from affected or negligent articulation and inflexion,

—as the intended passion cannot easily arise by mincing

or confining the vowel sounds, by accentuating the sylla-

bles contrary to the best usage and authcriiy, injudiciously

vocalizing or aspirating the consonants ; a lew remarks on

some particular sounds, and on the disputed modes of pro-

nouncing certain words, cannot be considered irrelative to

piy present objects
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^' Tt would be difficult to decide which is the greater

^neuiy to language, ignorance, or aiTectation usurping the

power of shortening, lenglhening, adding svllables, altering

accents, and contracting the sounds of vowels. Ignorance
would persuade us that the sound of our first letter is con-
fined to the broad ah ; while affectation, mincing out aye
upon all occasions, would deprive us of an easy use of the

luidcr jaw. And so strictly do they adhere to this perver-

sion, that when the letter precedes the consonant r, as in

march, and consequently rendered thereby broad, hesitatMi

is not made in pronouncing it almost match. But these

enemies to pronunciation would feel themselves surprised,

were they ijiformed that the letter is liable to six modifi-

cations;—^<2^e,/fi^, ya7-,/n[//,J<2r^, and the unaccentiiuted

sound when it stands for an article, as, a paper ; or in the

word particular, &c. It is the manner in which the second
sound IS pronounced in certain words, which marks, as

far as this letter is concerned, the affectation or vulgarity of
the speaker. Many provincial dialects do not admit the

second sound, and consequently pronounce words of three

letters, where the vowel is placed between two consonants,

its had, can, hat,—as bavd (without the roughness of the r)

or hod, Sec,— But as we ought not to be supposed able to

discover the birth-place of a gentleman by his pronuncia-
tion, his mode of deliverv should be accommodated to the

best usage. Although cast, pass, plant, &c. are preciselv

of the analogy oi had, can, hat, he. yet adhering too rigid-

ly to the correctness of analogy is the svmbol of affec-

tation : on the other hand, pronouncing them broadly, as if

modified by r without its roughness, (as pnxss, See.) is a

symbol of vulgarity. Now, as we may suppose every public

assembly to be composed of persons whose ears have been
habituated to particular modes, the speaker's first care

should be ti) utter the vowel so that, if possible, he may
not offend the car of either party. It should then be his

aitn to adopt a middle arlicidation, and this can easily be
accomphihed by dv^'elling on the second vowel's sound,
viz. pa-asi, pla ant, Sec.', or by contracting horizontally,

a little, the mouth frc>m the third sound. If this be admit-
ted as useful in oratorv, then there are At^t'cn sounds of the

first letter. Sheridan has given three sounds. Walker four,

atid Perry six,"

"No doubt can arise in the mind of a gentleman how
words should be pronounced before an accomplished as-

sembly. Custom, analogy, etymology, and contiast,

fthuuld be equally regarded.''
^

In
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In commencing his sixth lecture, Mr. Wright parlicu-

Jarised the most prominent defects and difficahies of speech

which strike us in others, or afl'ect ourselves. He seemed
decidedly of opinion, that none of these arise (with certain

individual exceptions) from natural malconformation, but

are the result of the bad example which persons nuiy have

had in their early childhood. " Children receive the first

impressions of language by imitation, and are sure to copy

articulate defects of mothers, nurses, and any who may be

S'.flfered to prattle their ' soft nonsense' to theni. I repeat,

(he continued) that the greater part of solecisms and im-
pediments originate in the indolence, or ignorance, of per-

sons concerned in the nianagement of children."

Precise directions for the obviating these faults of articu-

lation followed, of somewhat too diffuse a nature for our

recollection ; but from the attention the learned gcnileman

appears to have devoted to the physiological branch of his

profession, we readily confide in their efficacy. After citing

the well-known and illustrious example of Demosthenes,

whose ardent and unwearied genius surmounted every im-
pediment of nature or habit, Mr. Wright delivered a strong

exhortation to the student to persevere in his arduous task.

Having disniissed the topic of impediments in articula-

tion, the lecturer proceeded to give an important view of

the necessity of a due adjustment of accentuation, which

he pronounced inseparable from the art of persuasion.

—

*' Accentuation has been defined by grammarians to bear

the same relation to words as emphases do to sentences
;

but, as there are many words in sentences unaccentuated,

and whole sentences unmarked by emphases, our gram-
matical defimtion of accentuation is therel'orc imperfect-^-

* Exercise and temperance strengthen the constitution.*

* And* and 'the' are words without accents; and as there

is no opposition in the sentence, (emphasis suggesting the

itlca of contradistinction,) neither oFthe words is emphatic.

2Sow if we call 'jExercisei' a simple word, ' land temper-

ance]' a rhetorical wtird,* istrengthen;' another simple word,

and
'I
the constitution!' another rhetorical word, we perceive

the propiiely (jf calling accentuation a sudden upward or

downward percussion of the voice, distinguishable not in all

words, but in those classes above denominated simple and

rhetorical. The term simple seems properly to apply to

such words as are pronounced with established accentua-

tion, while the latter suitably adheres to a certain princij)ie

of combination."
*' The regulation of accent and quantity as applied to

words



Philosophical Society ofLondon. 5^

words, independently of each other, is determined by cus-

tom and authority; but the compass and acct-ntuation of

words connected or joined together, are discoveretl by the

natural powers of sensation, which reason corrects, im-
proves, and methodizes.
" The study of rhetorical accentuation would assist in

protecting the student against the appearance of coldness

and iniellectual imbccilitv ; of beino- ' uniformly slow and
regularly dull.'"

Concluding his observations on accent, Mr. W. remark-

ed *' that rhetorical accentuation is of the greatest conse-

quence to the expression of passion : a very short time

devoted to the acquirement of its theory, would render the

avenues of sympathy more attainable than whole years of
desultpry practice without it. Its judicious exercise would
assist, from time to time, in giving new stimulus to the

listening powers of an auditor)'."

His next consideration was on " certain individual arti-

culations, which are so constructed as to be sudicient of
themselves to excite peculiar sensations.—Whenever we
are under the immediate influence of passion, we na-
turally make use of such words as seem best calculated to

imitate our feelings ; and these words, without any re-

flection, are spoken with more expression and sionificancy

than the rest : by dwelling plaintively lipon their syllables,

if the passion be grief—by gliding slowly and monotonoris-

ly over them, if the passion be n)elan( holy—and hurrying
precipitately over them, if it be ari(]jer."

Tn some striking poetical illustrations then adduced by
the lecturer, a single word, significantly echoine: the sense,

seemed, by a peculiar emphasis, almost to outrapture the
meanings conveyed bv the nst of the !an<iuao;e. " It is the

appropriate use of such words which gives to every passion

charactcrisiic variety. At the instant of pronouncing them,
the whole soul seems to be in action, and the tones and
tunes of voice, echoing its feelings, immediaiel) check the

commoi^ current of uniform cadence.
" In proncnmcing words peculiarly iniitative of sound

and motion, the voice may enter into the full spirit of the

imitation. Yet must the admonition of our immortal bard
be duly considered—* If this be over done,' or 'come tardy

oif,' uhiie it makes thcunskdi'ul laugh, it cannot but make
the judicious grieve."

Our limits will not admit the notes we made on the re-

mainder of this interesting discourse: we defer them,
tberelore, together «ith those we were enabled to collect ou
the seventh, eighth, and ninth lectures, till our next
llUmber, BDINBURGH
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EDINBURGH INSTITUTK.

A general njeeting of the members of this institute was
held in Mary's Chapel, on Tuesday the 22d of December,
lor the purpose of receiving communications on subjects

connected with science, literature, and the arts. Dr. JVlillar

in the chair.

Among other communications the following were re-

ceived :

1. Account of a fact in meteorology, lately discovered

by Mr. John Hutton. In certain states of the atmosphere
a succession of small clouds appear over the summit of
Arthur's Seat. Each of these clouds forms on the wind-
ward side of the hill, apparently about one hundred feet

above the level of the summit, a line drawn perpendicularly

from the centre of tiie summit forming an angle of about
80 degrees, with a line drawn from the same point to the

place where the cloud begins to form on the windward
side and an angle of about 60 degrees with a line drawn
from that point to the place where the cloud disappears on
the leeward side, The cloud passes right over the summit.
After an interval of two or three minutes another is formed
and disappears in the same way, and this continues. Mr.
Hutton first observed this phenomenon in the end of July
last, about ten o'clock in the evening, the wind blowing
moderately from W. by S. Barometer 30, 11. He has ob-
served it since in August and September, at different times
of the day, and from different positions.

2. Account of a portable printing press, invented by Mr.
John Ruth ven, Edinburgh. In this contrivance the pressure

is produced by a wheel and pinion acting on the end of a

small lever. It has apartments for holding ink, balls, and
every other article necessary, and prints off a form not ex-

ceeding the size of a duodecimo page with the greatest

correctness and celerity. The press exhibited was about
21 inches long, 6broad, and 10 high, weighing about 22!bs.

including the page of types, chase, balls, ink, &c. and was
worked with great ease. An extract from the minutes of
the night's proceedings was printed off by it in the presence

of the meeting, and distributed among the members.
3. An account of an improved syphon, by Mr. Archi-

bald Kerr, mathematical instrument-maker. This instru-

ment consists of a syphon with a stopcock ; and a pump-
barrel with a piston, valve, &:c. The bottom of the barrel

communicates with the inside, immediately above the stop-

cock^ at the end of the lower leg, for the purpose of ex-

tracting
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tracting the. air and fjlling the syphon. The syphon is

filled ill an instant by one or two strokes of ihe punip with

the hand, and the communication between the pump and

the syphon can be cut off at pleasure by a stop-cock. The
principle is applical)le to all sizes of syphons, and almost

every kind of liquor may be drawn off with the utmost fa-

cility. Mr. Ktrr has already made many syphons on this

plan, and they are found to save considerably both liquor

and time. When constructed in this way, the difficulties

attending the use of the common syphon are completely

removed, and the instrument is rendered so perfect that it

will probably be found incapable of any further improve-

ment. A small one was exhibited and worked in presence

of the meeting.

4. Account of another improved syphon by Mr. John
Tlutton. This syphon is extremely sim[)le, and has been

used by Mr. IJuf.on with much advantage in his chemical

manufactory. It has a stopper at the extremity of the

longer leg, and a valve opening inwards at the extremity

of the other. It is filled in the usual way by inverting it,

and pouring in the liquor at one end. After this, the stop-

cock being shut, the syphon is placed in its proper position,

with the end of the short leg immersed in the liquor. The
stop-cock is then opened, and the liquor, forcing up the

valve at the short end, flows out. When the quantity re-

quired is drawn off, the stop-cock is shut, the valve at the

other end falls down, and the syphon remaining full can be

laid aside ; and when it is to be used again, nothing more is

necessary than to put it into the liquor and turn the siop-

cock. A syphon of this description, which Mr. Hulton
has employed for some time, was exhibited and used in

presence of the meeting.

At the close of the proceedings the President observed,

ilial the rtirulalions direct meetings of this kind to be held

occasionally in the course of each session ; and that, if con-
ducted' as the meeting had been that night, they would
be productive of the. greatest advantage in bringing into

notice many useful inventions, and giving publicity to im-
provements, by which society at large might be benefited

;

and he recorrnnended to those (strangers as well as mem-
bers) who might have it in their power to make such

communication»i, to bring theni/orward at future meetings,

KIRWANIAN SOCIETY OF DUBLIN.

Jan. 13lh.—The receipt of several specimens was re-

ported
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ported by the sccrctarv : among them were the follovving,

whicf) liave now tor the first lime been noticed in the re-

spective places :
" Arsenical pyrites in quartz, found by

Dr. Ogilby at Hoath, county Dublin—Gray ore oF man-
ganese with white lead ore from the Scalp, county WicJ<-

low—Specular iron ore found !)y Dr. Ogilby in rocks of

the trap foi-njation, county Antrim."
A paper " On Light" was read by Cornelius Keogh,

esq. prdposimx to the Society the trial of certain experi-

ments intended to confirm the analogy between light and
sound.

Andrew Carmichael, esq. read part of a paper of con-

siderable length, in wliich he adduced maiw reasons in

support of a new hypothesis of the nature of electricity^

viz. That the sun is the source of tliat principle, as well as

of light and heat } and that the dLoxygenating ray is the

base of the two electric fluids.—The facts he has collected

tend to demonstrate, that, in combination with the colorific

ray, it forms positive electricity ; and, in combination with

the calorific ray, negative electricity.—A more copious abs-

tract of the theory w ill be given, after Mr. Carmichael has

read the remainder o'i his paper.

IMPEHIAL INSTITUTE OF FRANCE.

[Continued from vol. xl. p. 468.]

It does not becoiTic ns to hazard an opinion, when
botanists so eminent are at issue ; but their discussion has

at all events procured this incontestable advantage to science,

namely, that each of-them, endeavouring to support his

tipinion upon facts, has discovered and explained tlie internal

structure of the seed, and the mode of germination of many
plants which had been scantily or badly observed in this

respect. As a general thesis, however, we shall venture to

say, that \\q never can be sure of the constancy of a cha-
racter, so long as its importance is not demonstrated by the

kind of influence whicli it exercises ; for every thing which
rests only on simple empirical observations, however nu-
merous they may be, may be (U'erturncd by a single observa-

tion of a cntrarv tendctuv. Now the influence of the

number and of the various torms of j)arts in vegetables, is

still too little known to entitle us to hope, for a long time,

to give to botanical characters that dej>;ree of rational cer-

tamiv which those of zoology have obtained.

We
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We ought also to observe, that the detailed description of

the family of the hydrocharidtae, which M. Richard has

given in the course of this discussion, has a merit inde-

pendent of the object in dispute ; namely, that of deter-

mining more precisely the genera of which this family is

composed, and the number of which M. Richard has raised

to tt-n, because he has added five new ones to those with

which we were already acquainted.

M. Lechenault dc la Tour, one of the naturalists who
sailed with Captain Baudin, has given us some details upon
the trees with the juice of which the natives of Java,

Borneo, and Macassar poison their arrows, and which, by
the name of the iipas^ has made so much noise. Of these

poisons there are two kinds, the upas antliiara and the upai
thieute. Both kill in a few minutes by the slightest punc-
ture, but the latter is most violent : it is extracted from the

root of a kind of strychnos, or nux vomica, which creeps
up the branches of the tallest trees. The experiments made
by Messrs. Delille and Majendie prove that it acts upon
the spinal niarrow, and causes tetanus and asphixia. The
former oozes out from a large tree, which M. Lechenault
calls antliiara toxicaria, and which belongs to the family of
the nettles. Those who are wounded vvith an instrument,

poisoned in this manner, evacuate copiously green and
frothy matter, and die in violent convulsions. The natives

eat the flesh of animals which die from similar effects, after

merely cutting out the wounded part.

M. DecandoUe, the professor of botany at Montpelier,

has promised to publish the new or little known plants of
the excellent garden of which he has the charge, giving

occasionally observations upon the genera to which these

plants belong; and he has presented to ihe Class specimens
which promise favourably of his future labours. The
hun.ired plates which this work will contain are already

desio;ned.

Our associate M. de Beauvois still continues his Flora

of Opara and Benin, of which he has this year published

the l'2ih and 13ih numbers. He announces for the lith a

new division of the grasses, loumied on the union or sepa-

ration of the sexes, and on the compusiiion of the flower

and the number of its envelopes.

Physic and Chemistry.

Since the days of Black, it has been known that bodies

are not vaporized without ai)Sorbing a great quantity of heat,

and that every evaporation cools the body from which it

emanates,



6# Imperial Institute of France,

emanates, the more it is accelerated : on the other hand, wc
know that atmospherical pressure retards evaporation, and
that this change of state takes place in vacuo the more
apcedily, the more perfect the vacuum is.

Mr. Leslie, fellow of the Royal Society of London, ha*
thought to increase still more this eflect, by placing under
the recipient of the air pump bodies which arc greedy of
moisture, and which, seizing the vapour as fast as it is

formed, multiplies indefinitely its production ; and he ob-
tained in this way a cold so rapid and violent, that water

froze in a few minutes. This is a method of always having

ice at command, aln)ost without any other expense than the

fire necessary for once more drying the body greedy of
humidity which had been employed.

Highly concentrated vitriolic aci<i and the muriate of

lime are the most convenient absorbents for this purpose.

Two young chemists, Messrs. Clement and Desormcs,
have been occupied with determining the limits of this

process, and the degree of oeconomy to which it can be

carried; both from a calculation of the quantity of caloiic

contained in the vapour of the water, and from the quantity

of charcoal necessary to produce a given quantity of vapour

;

they ascertained that it requires but Inile more than one
part of charcoal to restore to its pristine state the absorbent

which served to freeze 100 parts of water. Thus 100
pounds of ice will only require a pound and a few ounces

of charcoal.

We may increase the effect, by preventing any caloric

from getting access externally ; and it is sufficient for this-

purpose to render the recipient less of a conductor of heat,

by making it for instance of two plates of polished metal

separated by a stratum of air.

We derive also from this acceleration of the evaporation

in vacuo, increased by the presence of absorbents, a more
evident advantage, when it is required merely to dry humitl

substances, because we then avoid making them undergo
the action of the fire, which always alters them more or less.

Our associate the late J\L Montgollier had already con-
ceived the idea of drying completely tlie sap of plants, and
particularly the juice of raisins, by the pneumatic pump; and
he ascertained that, by diluting the latter juice in water, alter

it had been dried, it might still be fermented, and good wine
obtained from it ; but it cost him too much labour.

It is nevertheless necessary to prevent their juices from
freezing, an inconvenience which would not be less trouble

some than that which results from the efi'ects of fire.-—

Messrs.
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Messrs. Clement and Desormes have invented a very sim-

]i!e method of avoiding it. They surround the vessel which

contains thejuice to be evaporated with the absorbing matter;

and in this way the caloric which is libc-rated from the

vapour at the moment of absorption returns to the juice

which we are evaporating, and this circulation furnishes

what the new vapour requires.

We may employ this process with considerable ceconomy,

if we begin by reducing the juice to the state of syrup by

means of a ventilator, which is also the invention of

Monigolfier, and which Messrs. Clement and Desormes have

described in the Annales de Chinjie for October IS 10.

The air pump is applied only when the ventilator no longer

produces any eflect.

It is easy to see how useful ft^r domestic purposes, and

particularly for the navy and army, is this new art ot pre-

serving entire alimentary substances, by diminishing their

weight, and transporting in a small compass to great di-

stances the fermentable matter which ought to furnish wine

and alcohol.

The same chemists purpose to apply the evapv)ration in

vacuo to the drying of gunpowder, which will be less dan-

gerous than the common method in which fire is employed.
They have also devoted their attention to the cnmmoii

process of evaporation by means of tir*, ami have discovered

a method of doubling the effects ot a given quantity of

combustibles over a liquid, e.g. a saline solution. It is

only necessary to collect the vapour of a first portion of the

liquid, and to force it to pass through a second portion.

This vapour, when very much healed, gives off" a great

portion of its caloric to the new liquid which it passes

throuch.

Cut of all the arts, that which has reaped the inost

astonishing advantages from modern discoveries upon heat

and vaporization, h.13 been that of the distiller of spirits :

the process which we arc about to describe, is merely an
imitation of tho«e which have bi;cn attended with a small

portion only of these advaiuages.

Thi.-i revolution, whicli alrcadv exercises a great intlucuce

over the prosperity of our Southern departniLTits, originated

with the late Kldward Adam, adistdler of Montpelicr.
'I he basis of Ins process consists in heating a great part

of the wash to be distilled by the vapour of spirits which
rises from the cauldron, and in passing this vapour ihrougli

a series of vessels partly immersed in cold water, which
make it deposit its acpienus particles, so thai the spirit

\'ol. 41. No. 177. »/"/?. 1S13. K of
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of wine alone, very pure, is condensed in the last refri-

gerant.

In this way, instead of heating at first in order to obtain

spirits ol 19^ degrees, from which we afterwards produced

by successive heats spirits of different strengths, we have

all at once any deoree of strength we please. Besides, the

old fashior.ed alen)bic only received two charges per dieni*

whereas that of Adaui receives eight, and it extracts a sixth

part more spirit from the san)e quantity of wine; it saves

two fifths of the coiubustiblcs and three-fourths of the

mrnipulation, and finally the spirit which it furnishes has

never an empyreumatic smell.

With sucli advantages, it is not lo be wondered that the

process in question has been so speedily and generally

adopted. M. Duportal, a chemist of Montpelier, has

presented to the Institute a verv accurate description of it,

which has been printed, and in which he also points out

certain improvements which have been suggested by
M. Isaac Berard.

It is essential to notice, that the primitive idea of heating

by vapour belongs to Count Rumford, who published it in

London in 1798. It is thus that a simple general propo-

sition, which at first sight was regarded as an abstract truth

and without any useful application, may enrich whole pro-

vinces.

Count Rumford, who has made so many useful disco-

veries, a.id who has made the ceconomizing ot heat so

peculiarly his study, has this year presented to the Class

several useful memoirs upon lights.

Atter describing various new forms of lamps, adapted for

decorating apartments and serving for chambers, lanterns,

&c. without any of the inconveniences generally complained

of, he endeavours to resolve the great question which has

divided natural philosophers for upwards of a century, viz.

—Is lii;ht a substance which emanates from luminous

bodies ? or is it a movcmcnl impressed on these bodies by a

fluid in other respects in)perceptible, and diffused through-

out space ?

As a given quantitv of a given species of combustible

always gives out in burning one and the same q\iantity ot

heat, it ought also, according to Count Rumford, to give

out one and the same quantity of light, if the light were

contained in it in .the same way as heat is : for those even

who do not consider heat as a substance, adniit that it is a

force, a quantity of movement which may be concentred in

a b(Kly, and which issues from it in the same quantity in

which it was placed in it^ as a spring unrolls itself. On
th^
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On the contrary, if light is only a motion impressed on

air. by the vibrations of the bodies which burn, its quantity

will be in proportion not to the quantity of this body which

shall have been burned, but to the vivacity w iih which the

combustion shall have been effected, and particularly at the

time that each of its particles shall remain heated at the de-

gree proper for givino; an impulse to those of air.

HaviiiiX founded his experiments upon these ideas, with

lamps as well as candles, lie found that the heat cinittcd in a

given time was always in proportion to the quantity of oil

or wax burnt, while the quantity of light furnished at the

same time varied in an astonishing degree, and depended

particularly on the size of the flame, a size which retards

its cooling: a small rush-light, for instance, gives sixteen

times less light than a cunmioa taper, aliluuigh burning as

much wax and heating the same quantity of water to the

same degree.

Thus every thing which supports the heat of the ilame

contributes to increase the light, and we may attain some
most astonishing results.

Count Rumford, who had ascertained by previous experi-

ments that every flame is transparent with respect to another

flame, has combined his two discoveries; and having con-

structed lamps in which several flat wicl\S placed parallel to

each other, mutually preserved each other iroin cooling, he

made them produce a li^ht equal to forty tapers j and he

thinks the intensity which we may reach has no bounds:
formerly it was considered impossible to carry the effect of

light beyond a certain length, because, by enlarging too

much the wicks with a double current of air, their light

diminished in virtv;e of the causes to be accounted for by

the following experiments :

—

What we have said above of the cooling of bodies by eva-

poration, is a particular case of the law according to which
every body which is dilated absorbs heat, whereas it is li-

berated by condcnsinif. Ttiis law is nevertheless subject

to some ex^-eptions, and some of ihcm havu been long since

known and explained; such as those of nitre, which pre-

serves on maiiv occasions, in condtn.-lng, a great proportion

of heat, the effects of which are sufficiently perceptiiMe at

the moment of the combustion of gunpowder; but there

are also some of these exceptions which depend upon more
obscure causes, such as tliat which lias been made known
by M. ThiUaye, professor in the ln)pertal School.

The mixture of alcohol wiih waier is always accompanied
by a rise in the tein[)erature, and there is in general a

E 2 stronger
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strorgcr condensation etTcctcd, than there would be. ac-

cording to the proportional densities of tlie two fluids, a

condensation accordnig to which we can account for this

bca;.

But jXI. Thillaye has found, that when the alcohol is

weak, so far from the mixture condensmg, it is rarefied,

and nevertheless the heat is manifested in the usual man-
ner. He has constructed tables of his experiments, from
which we see that alcohol at 0*9544 of density begins to

exhil)it rarefaction. The maximum of the effect is shown
when the alcohol is at O-QdSS, and when wc nux it with

one and a half its weight of water, and the elevation of
temperature is still two degrees.

The contrary case, that of condensation of heat, produces
detonating substances, the best known of which is gun-
powder. One of the most dreadful is that kind of powder
in which we substitute instead of the nitre the oxygenated
muriate of potash ; but it is also one of the most dan-

gerous, for it detonates on simple percussion, and even by
friction. It has nevertheless been considered as calculated

for the priming of fire-arms, because, as it needs no spark

of fire. It never fails.

Mcssr^. Kottee and Gengembre have contrived a powder,

which preserves the property of detonating by a shock,

without being liable to the danger of a spontaneous ex-

plosion. It is composed of 44 parts iu the 100 of hyper-

oxygenated uuiriate, 21 of common nitre, or nitrat of
potash, 18 of sulphur, and seven of ppwcler of lycopodium.

it requires tl^c shock of the hardest bodies, and, what is

more singular, ihe part only which sustains the blow de-

tonates : the adjoining parts are only inflamed by com-
munication, but they produce no explosion, so that this

];0wder is aljsolutely harmless. It is important therefore,

since it renders easy the use of a process which it has of

itself.

The inquiries of chemists to discover substitutes for co-

lonial produce continue to be carried on with great zeal.

Our associate M. Deveux has published a string of in-

struclioiis on the culture of beet-root, with a view lo render

it more productive of saccharine matter. Ivl. Zanette has

presciited some experiments on the saccharine quality of
the juice of maize. M. Deflongchamps, a physician of

Paris, has made some e;<periments on the effects of the

juice of garden poppy compared with the opium of the

East. He has found them similar, so far as regards the

juice obtained by the mcision of the capsules, but twice as

weak
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weak with respect to the juice obtained by expression, and

four times weaker in the extract from the leaves and stalks

:

the first only has the peculiar odour on which the bad

effects of opium are thought to depend.

M. Chcvreul, assistant at the Museum of Natural History,

has made experiments upon pastil, with a view to illustrate

its effects as a substitute for indigo ; or rather, he has made
this interesting plant the object of researches still more
general, and better adapted for perfecting all the methods of

vegetable analysis. He has shown that tht; feculum of the

pastil is composed of wax, and of a combination of green

resin, of a vegeto-animal matter, and of an indigo in the

state of deoxidation, but which may easily again lake back

its oxygen. The filtered juice has also furnished him with

substances the number and variety of which are astonish-

ing, and from which we may conclude, that some of those

which we have hitherto regarded as the, innnediate princi-

ples of vegetables, may be divided without decomposition

into more simple principles.

Tlie same chemist has presented a similar series of ex-

periments on Campeachy wood. He has discovered in it

fifteen different princi])Ies, tbe most remarkable of which
is that which he has called carnpechium, and to which this

wood owes its dyeing properties. This principle is a red-

dish brown, without taste or smell ; it crystallizes
;

gives

out upon being distilled the same elements with ani-

mal substances ; is combined with all the acids and all the

salifiable bases; and forms with the first of these substances

red or yellow combinations, according to the quantity of
acid emj)loved, and with the others violet blue combina-
tions ; and that with the more facility, as we may employ
it with more safety ilian the syrup of violets, in order to

find out the alkalis; but the oxide of tin at the maximum
forms an excei'ition to this rule. It acts upon campechiun*
like an acid, and reddens it; vvr.cieas the sulphuretted hy-
drogen, which under other circumstances acts like the

acids, takes the colour from carnpechium.
fiitherto the theory of affinities had been applied only

lo the reciprocal decomposition of the soluble salts: it re-

mained to be seen, if the insoluljle salts were also suscepti-

ble of changing principles with certain soluble salts.

M. Duiong has examined this question in a general

manner, in a memoir presented to the Class, and which is

the first production of this voung chemist. He first treats

in particular of the action of the carbonates and of the sub-

Carbonates of potash and soda on all the insoluble salts,

E 3 ml
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and he attains this remarkable result : viz. that all the in-

soluble sails are decomposed by the above two carbonates }

but that the mutual change of their principles cannot be

completely eflected in any case; and reciprocally, that all

the soluble salts from which the acid may form an inso-

luble salt with the base of the insoluble carbonates, are de-

composed by the latter, until the decomposition has at-

tained a certain limit, which cannot be exceeded ; so that,

in identical circumstances, combinations are produced ab-

solutely opposite in their natures. M. Dulong observes,

that there is perhaps no lact more evidently contradictory

to Bergman's theory of affinities. He founds the explana-

tion which he gives of these phoenomcna, in appearance

contradictory, upon the changes which take place during

decomposition; in the degree of saturation of the alkali,

which is always in excess, and forms a new application

bf the principle so well established by M. Berthollet,

upon the influence of the mass in chemical phsenomena.
Finally, he deduces from this theorv a method of foreseeing

Avhat are the soluble salts susceptible of decomposing any
given insoluble salt.

The celebrated Scheele discovered in 1780, that Prussian

blue is only a combination of iron with a particular acid

which the chemists have since called Prussian acid. Tt had
not hitherto been obtained n)ixed with abundance of water.

M. Gay Lussac in decomposing the prussiate of mercury
with the muriatic acid by the aid of heat, by rectifying the

product in flasks immersed in ice, and by rectifying it over

carbonate and muriate of lime, succeeded in giving to the.

prussic acid the highest degree of concentration. In this

state, this acid possesses remarkable properties. Its srneli

is almost insupportable; and, what is more singular, it boils

at a heat of 26 degrees and freezes at 15 ; an interval so

inconsiderable, that when we place a drop upon a sheet of

paper, the evaporation of part produces a sufficiency of

cold ta freeze the remainder.

M. Boullay, a chemist residing at Paris, to whom we are

indebted for the discovery of a phosphoric ether, has also

formed one with alcohol and arsenic acid : but for this

purpose abundance of these substances must be employed.

The properties of this ether are similar to those of sulphuric

or common ether, anJ the theory of its formation is the same.

M. Chretien, a physician of Montpelier, having dis-

covered in certain preparations of gold, some very remark-

Jfble properties in the cure of syphilitic and lymphatic dis-

eases, the attention of chemists has been directed to this

metal,
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metal, and Messrs. Vauqnelin, Duportal, and Pelletier have

again examined these sokitions, in order to acquire a more
precise knowiedj^e of the stale in which it exists in the

pharmaceutical prei)arations : there nevertheless remained

much uncertainty on this subject, because the chemical pro-

perties oF several of the combinations of gold are very

purgative.

M. Oberkampfs jun. has presented this year to the Class

a maiden performance on a chemical subject, in which he

has dispelled some errors. He has produced sulphurets

and phosphurets of gold, and shows that the astonishing

differences, observed in the action of the alkalis on the so-

lutions of gold, depend on the proportion of the alkali: if

there be enough of it, the precipitate is black, and it is a

true oxide of gold : if there is not enough, the precipitate

is yellow, and it is a muriate with excess of oxide : the

difference of propt)rtion of the acid does not produce less

varied effects. Finally, in the precipitation by the oxide

of lin, the results differ still more, according to the propor-

tion of the oxide. M. Oberkampfs has determined the

quantity of oxygen contained in the oxide of gold, and

which is such, that in 100 parts there are 90*9 of gold and

9' I of oxygen.
Our associates Messrs. Thenard and Gay Lussac have

printed this year their Physico-chemical Researches, in

which they have collected all the memoirs which they have

read to the Class up to the present period, besides a great

many others, all of them more or less important for the

sciences which these young chemists cultivate with so

much advantage.

Mes.srs. Bouillon Lagrange and Vogel have published a

French trau'^iation of K'aproth's Dictionary <>f Chemistry,

a work which in a small compass contains all the essential

poiius in chemistry, detailed with as much clearness as so-

lidity, and accorduigr to the newesi discoveries.

Jlleteorology,—Snice the fall or stones from the r-iimosphere

has become the subject of investigation, they have been

more frequently observed. General Count Dorsenne has sent

us from Spain a meteorolitc wljich fell in Catalonia. M.
Pictet, a corresponding nun.ber, has furnished us with an
account of two others, one of xvhich fell on board of a

ship ; a novel circumstance.

M. Sage, taknig occasion to describe some watcr-spouta

which bas^e been more frequem than ever this year, has col-

lected in a detaiLd memoir a fiistory of all the known phte-

numcua of this description fr.un the remotest ages.

E4 XII. 7/2-
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XII. InlelUgence and Miscellaneous Articles,

On P^accination.

T
^yi our xxxixlh volume, p. 159, we called the allentiorf

of our readers to a melancholy liistorv of the ravages of
the sniall-pox in Norwich, as recorded in an Address to

the Corporation of Guardians of the Poor of that city, deli-

vered Jan. d, 1812, by Mr. Rigby ; from which it appeared
that at the close of the year 1S07, a poor woman in the

eruptive stage of the disease, having been brought to the

city in the London waggon, and the judicious means pro-

posed by him for preventing its spread being neglected

by those who had authority to carry them into effect, a
great number of persons, probably more than twelve hun-
dred, caught the infection, of whom two hundred and three

died. Notwiih&tandini!; the temporary failure of the endea-
vours of this benevolent and patriotic magistrate to per-

suade the corporation to adopt such necessary measures,
we have great pleasure in finding from the following Nar-
rative *, that tliey have been at length induced, on a re-

appearance of the disease, to carry them into effect with

complete success.

I HAVE much satisfaction in annexing the follovv'ing ac-

count of the successful issue of my last application to the

Court of Guardians, on the subject of small-pox f? and in

recording the extensive benefit which has already resulted

to the city from the adoption of the simple and obvious

measures suggested bv me ; and which, whether considered

with regard to the quantum of human lile, in the first in-

stance, unquestionably saved bv it, or as having established

a practical fact, of no small importance, as it bears relation

both to the healing art and to the useful science of political

iieconomy ; or, further, as it may excite others to have re-

course to similar means of security against a loathsome and
ds^struclive disease, cannot be uninteresting to humanity.

Having learned in July last (1812), thit the small-pox

had, in the preccdimj^Vhitsun week, been introduced into

Acle, a small town about eleven miles from Norwich, be-

ing brought thither by a yt)ung man from London, who
had been iiicautiouslv discharged froin the Small-pox fios-

* Appendix to " Further Facts rcl.itin^ to the Care of the Poor in the

City of Norwich, by Edward Rigby, Est[. F.L.S. Senior Surgeon of the Nor-
folk and Norwich Hospital."

f This was the sixtii time 1 had endeavoured to direct the attention of the

court to this important subject ; and the result should encourage every one
who advocates the cause ol humanity to persevere, even against the most

discouraging opposition.

pital.
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pital, \vhil?l he carried about him, on his person and his

clothes, the means of infection ; and that it had found its

way to the several villages of Blofield, Strumpshaw,
Plumpstead, Sec. more nearly in the vinicity of Norwich;
I attended the n)onthly meetii^g of the Guardians on Tues-
day, August 4, 1812, for the purpose of making this fact

known to them, and of representing the danger of receiving

the infection, to which the poorer inhabitants of the city

won Id, probably, be exposed. The number of gentlemen
present was not sufficient to constitute a court. The ma-
j;;itv however concurred in the propriety of directing the

attention of the public to the subject, and the following

paper was ordered to be circulated :

" Small-Pox.
" The corporation of Guardians of the Poof, in this city,

having received information that the small-pox prevails

nmch in the neighbourhood of Norwich, and that there

is every reason to fear that it may soon find its way into the

city, and great numbers of the children of the poorer

inhabitants being liai)le to take the infection, the court

earnestly recommends that all such children should be im-
mediately vaccinated, and for this purpose the city sur-

geons have received directions to vaccinate all who may
apply to them, without any expense. And to induce the

parents of such children to comply with this recommenda-
tion, the court thinks it right to state, that when the small-

pox last visited the city, about three years ago, more than
two hundred individuals were sacrificed to it; which ca-

lamity might have been averted, had a similar measure to

that now recommended taken place at that time.
" Norwich, August 4, 1812."

This made a considerable impression on the inhabitants,

and the early efforts of two gentlemen, who merit, on this

occasion, the most respectful notice, contributed much to

forward its important object. Mr. Deacon, one of the

city surgeons, on seeing the paper, thought it right imme-
diately to go round h's district, with the hope of inducing

the poor fannlies to consent to vaccination, and he had
soon the satisfaction of reporttng to me more than forty in-

dividuals who were ready to undergo it; and the Rev. Mr.
Talbot, minister of St. Mary's, also visited the poor in

his parish ; in doing which he found a case of small-

pox, which he reported to me ; and being convinced of

the fad, I requested the governor to call a special

court of guardians, lor further discussing the subject, and
adopting such means of securing the city from the disease,

as the urgency of the circumstances seemed to demand.
The
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The court met on the 13th of August 1812, and was
well attended. I stated the fact of the small-pox being in
the city—that I was convinced there were more than a
thousand poor children in it liable to take the infection

—

that vaccination was the most obvious, practicable, and
efficacious means of securing them—th;it I had reason to

believe the prejudices of the poor against it had much sub-
sided*; which belief, derived, in some degree, from my
own intercourse with them, had been much strengthened
by Mr. Deacon's recent report ; and wishing this favoura-
ble disposition of the poor to be taken advantage of, I sug-
gested the policy of increasing the motive to their consent
to vaccination, by a small pecuniary gratification ; and as

a further means of preventing the more immediate com-
munication of the disease from those who might then la-

bour under it, I recommended that the regulations sug-
gested at Chester, many years ago, by Dr. Haygarth,
might be adopted. After a candid discussion, the unani-
mous resolution of the court was made known by the im-
mediate publication of the following j)aper :

—

'^ City of Norwich, and County of the same.
*' At a special court of the governor, deputy governor,

assistants, and guardians of the poor, in the said city and
county of Norwich, and liberties of the same, held at the

new Hall, in the said city, the thirteenth day of August,
in the year of our Lord one thousand eight hundred and
twelve, to take into consideration the best means of pre-

venting the spread of the small-pox, which has made its

appearance in this city ;

" Resolved—That the following Regulations to prevent

the sj)read of the small-pox be printed and circulated, to-

gether with the last Report of the National Vaccine Esta-

blishment, printed by order of the House of Commons;
and that a room in the workhouse should be set apart for the

reception of any person who may be infected with the small-

pox, and who niay be consenting to be removed thither.

" First.—Suffer no person who has not had the small-

pox or cow-pox to come into the infectious house. No
visitor, who has any communication with persons liable to

the distemper, should touch or sit down on any thing in-

fectious.

* I have ever been convinced, when time and repeated experiment had
uneqni%'ocally established the efficacy of vaccination, and the poorer classes

had fairly wi:nes3ed the security it gives against the sniall-pox, that their

prejudices respecting it would cease, and they would as readily avail them-
selves of this '• kind gift of Providence" as other classes have done, and who
have adopted it earlier only becau&e thev were sooner within th.c reach of
that information; aad tl;gie facts, which were equally necessary to their

coavictiaa. " Second,
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*^ Second.—No patient, after the pox have appeared, must
be suffered to go into the street or other frequented place.

*' Third.—The utmost attention to cleanhness is abso-

lutely necessary. During and after the distemper, no per-

son's clothes, food, furniture, dog, cat, money, medicines,

or any other thing that is known or suspected to be daubed
with matter, spittle, or other infectious discharges of the

patient, should go out of the house till they be washed, and
till they have been sufficiently exposed to the fresh air.

No foul linen, or any thing else that can retain the poison,

should be folded up and put into drawers, boxes, or be

otherwise shut up from the air, but immediately thrown
into water and kept there till washed. No attendants

should touch what is going into another family till their

hands are washed. When a patient dies of the small-pox,

particular care should be taken that nothing infectious be

taken out of the house so as to do mischief.
*' Fourth.—The patient must not be allowed to approach

any person liable to the distemper till every scab is dropt

off,' till all the clothes, furniture, food, and all other things

touched by the patient during the distemper, till the floor

of the sick chamber, and till his hair, face, and hands have

been carefully washed. After every thing has been made
perfectly clean, the doors, windows, drawers, boxes, and
all other places that can retain infectious air, should be

kept open till it be cleared out of the house.
*^ Resolved—That a reward of half-a-crown be given to

every poor person resident within the city of Norwich, who
shall be vaccinated by the city surgeons, at the Norwich
dispensary, or in any other way, provided they produce to

the committees a satisfactory proof of the fact.

" Resolved—That the thanks of this court be given to

Edward Rigby, Esq. for his unremitting attention to the

important subject of the small-pox—for the measures now
proposed by him, and adopted by tliis coiu't, in consetjuence

of the disease being at this time in Norwich ; and particu-

larly for the able manner in which he has advocated the

practice of vaccination, and so satisfactorily obviated the

poi)ular objections to it. By the court, Simpson."
The report of the NalionaJ Vaccine Establishment be-

ing in so many hands, and being moreover a parliamentary

record, it has not been thought necessary to reprint it.

The vaccination began immediately, and the readiness

with which the poor submitted to it is proved by the fol-

lowing returns, which appeared in the Norwich papers :

Vacci-
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1812. Vaccinated.
Aug. 10 to 27. By Mr. Keymer, city surgeon if

Robinson, do. 69
Deacon, do. II6

Rigby, 77 271?

Aug. 27 to Sept. 3. Keymer 5, Robinson 57, Dea-
con 74, Rigby 39, at the Dispensary by Mr.
Powell 52,

'

227

Sept. 3— 10. Keymer 5, Robinson 58, Deacon 94,

Rigby 3S, Cooper* 38, Powell 15, 24S

Sept. 10— 1 7. Kevmer 2, Robinson 62, Deacon 69,

Rigby 30, Cooper 15, Powell 8, ISG

Sept. 17—24. Keymer 6, Robinson 29, Deacon 75,

Rigby 17, Cooper 16, Powell 13, 136

Sept. 24—Oct. 1. Keymer 7, Robinson 17, Dea-
con 23, Rigby 31, Cooper 21, Powell 6, 105

Oct. 1—8. Keymer 2, Robinson 11, Deacon 14,

Rigby 9, Cooper 15, Powell 7, 58

Oct. 8— 15. Deacon 17, Rigby 5, Coopers, Pow^ell 3, 33

Oct. 15—22. Keymer 2, Deacon 6, Rigby 8, Cooper 2, 24

Total numberf vaccinated 1316
Of these, 944 have received the reward, the sum of

124/. 5s. having been paid by the court to this day, Oct. 26,

1812. 361 of these belonged to the country ; for it was the

liberal policy of the court to make no distinction between
aliens and those belonging to Norwich : ii was, indeed, ob-

viously requisite to vaccinate all, fur the stcurity of all.

Means having been taken to prevent communication
with the child who brought the disease from the country^

no one caught it from this source ; and if ihe same measures

be persevered in, we may confidently calculate upon a per-

manent securitv from it. Compared with the population

of the place, 1 believe in no instance, in this country at

least, have so many individuals been va^ijcinatcd in so short

a period; and the immediate consequent exclusion of
small-pox when more than 1300 individuals were pre-

viously liable to it, is at once au irrefragrable proof of the

protecting power of vaccination, and of the magnitude of
the blessing bestowed by Providence in its discovery.

P. S. Not a single case of small- pox has occurred to this

time—Norwich, Dec. 27,1812. E.R.

* The author of " Vaccination Vindicated," a well-written pamphlet
of 64 pages, whicli has obtained much approbation from Dr. Jenuer. He
volunteered his services on this occasion, iind vaccinated 1 19 children.

t The. number vucciuated to December 27 is 1410.

CITY
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CITY OF LONDON TRUSS SOCIETY.

The following statement of the situation and occurrence

f)f hernia, at diHerent periods of life, has been extracted

iVom the register of the patients relieved by the City of

'LondonTruss Society* vvitiiinth-i short period of five years.

In 4370 patients 352G were males, and 844 were females.
Males. Females.

853 1 left inguinal U303 inguinal -N

.. 17 ['f^'/"S"'"^^<f i 2694 single

\. r« JT ll 371 femoral J
13 J 60 right femoral J

^^\l .. ^"""m"'?^"'"'!! .. 1138 double
13 72 double femoral j
14 201 umbilical "( _,.

5 21 ventral
J

"
15 24 have undergone operatioiis, all

of which have been completely

successful 39
31 39 with umbilical hernia have been

cured without trusses 70
40 7 with prolapsus ani 53,

135 with prolapsus uteri , ,

,

135

3526 844 4370 4370

283 patients were relieved with trusses under 10 years of age.

213 ditto, between 10 and 20 ditto

428 ditto • 20 and 30 ditto

730 ditto 30 and 40 ditto

803 dittQ 40 and 30 ditto

661 ditto 50 and 60 ditto

559 ditto — 60 and 70 ditto

228 ditto 70 and 80 ditto

18 ditto 80 and 90 ditto

2 ditto : 90 and 100 ditto

4T47
* IHan rif the hiy.lihttinn.—The ol)jects of this charity are to provide

trusjes for every kind of rupture—to furnish bandages and other neces-
sary instruments for all cases df prolapsus—to perforin every necessai-v

<)per,Tt;on— to ad;ninibtcr surgical aid jiromptly—and to supply medicines
i^nd atiendanceduring the cure of the [laticnt.

Annual subscribeis of one {j^uinea, and life subscribers of ten puinpas,
«'.i;'ll be j^overnors, and have the privilcj^e of recommending three patients

within the year.

The moneys arising from all life subscriptions are regularly invested in thr
public funds.

Futieuts relieved by this Society in ] 808 - - - 227
J HO!) - - . 570
IHlO - . . 813
l.iJl - - - 1094
181'j - . - mm
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Four females each had umbihcal and double femoral

hernia, five females each had umbilical and single femoral

hernia.

Four males each had left femoral and richt inguinal

hernia, one male had left inguinal and Kft femoral hernia,

one male had left inguinal and right femoral hernia, one
male had right inguinal and left femoral hernia, one male
had double inguinal and right femoral hernia, one male had
double inguinal and double femoral hernia, two males had

ventral and right inijuinal hernia, one male had un)bilical

and left inguinal hernia, and four males each had umbilical

and double inguinal hernia; 315 patients had congenital

hernia.

From the most accurate estimation, it appears that this

malady exists in one person in eight through the whole
male population of this kingdom, and even in a much
greater proportion among the labouring classes of the com-
munity, in manufacturing districts, particularly in those

persons who are employed in weaving, or on the water as

boatmen.

21, GreviUe-Slrept, Hnllon Garden, JoHN TaUNTON,
3ii/ Dec. 1812.

Surgeon to the city of London Truss Society, the City and Finsbury

Dispensaries, and Lecturer on Anatomy and iJurgery.

METEOROLOGICAL TABLE,

Extracted from Lord Gray's Register kept at Kinfauns

Castle, three miles almost due E. Irom Perth, N. Bri-

tain, about 90 feet above the level of the river Tay.

—

Lat. b^" 24'.
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Meteorological Olservations made at Clapfon^ from
January 1 /o 17, 1813.

Jan. 1.—Cloudy, fogey, and dark days. ^iYinci southerly

and calm. Thermometer highest in day 45 ; lowest in

night 40.

Jan. 2.—Cloudy and misty, some large indistinct c'lrrQ-

cumulus : siars shone by nine at night.

Jan. 3.—Thick foa; in the morning.

Jaji. 4.—Cloudy and damp all day.

Jan. 5.— Clouds and misty ; wind rising towards night.

Maximum of thermometer happened at night, during which
the warmth increased.

Jan. 6.—Gale from S.W. and warmer, with clouded sky
and mistv air. Though the skv ovtrrhead was overcast, yet

I could discern loose portions of cloud fluau.ig along in

the wind, which increased, and by night became high.

Night very dark.

Jan. 7.— Foggv and calm in the morning : the barometer

fell during the day, and was followed by wind and rain in

the evening. ^\^ry dark nig'it. S.

Ja7i. a.— Fogfiv early j day became fair with low fleecy

cumuli flving along m the wind, afterwards more elevated,

and flat rHas>es took on in parr the form oi cirrocumulus—
at a later period of the day, ramy features of cirrus, cirro-

stratus with cnmn/ostratus : haze and a gentle gale from
S.W. Frostv night,

Jan.Q.— vVhite frost and fog followed by rain, after-

wards clear with rainy features oi cirrus and scud. Frosty

night again, a halo round the moon*.
Jan. 10.—Clear frosty day.

Jan. 11.—Frosty morning, afterwards some little clouds

put on the cirrocumulative form, and cirrocumulostratus

followed. About half past two P. M. a small balloon

launched trom Clapton wtni in a direction to the north-
ward ; wnul tlieretore souihward.

Ja7i. 12,—Clouc'v and raw, thoush with a southern wind.
Jan. 13.—Coid and raw, with S.E. wind; some sleet

fell in the dav. Fuirniiiht.

Jan. 14.—Cloudy and damp; some slight showers of
snow ftU at night,

' S.K

—

E.—N,E.
Jan. l.T.—Cloudy and damp, S.E.

Jan. If).— Frosty ^nd fojigy "i the morning; clear fine

day, with feniurts o{ ci-rus and cumulus.

Jan. 17.—Cloudy and cold, with S.E. wind.

Clapton. Jan. IR, 181:5. ThOMAS FoRSTER,
* By a halo 1 do not nic.m a mere: ro-^ona or disk, bur a ring. See Phil,

yyiag, tor 181^, wherein 1 have clasified these phsnomcna.

METEORO-
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Xnr. An Jttempi to determine the definite and simple PrO"

portions, in which the constituent Parts ofunorgojiic Sub-

stances are vnited with each other. By Jacob Berze-
Lius, Professor of Medicine and Pharmacy, and M.R.J.
Stockholm.

[Continued from page S.]

11. Lead and Sulphur,

1.) i. EN grammes of very pure lead were melted, in a

small glass retort, with ten grammes of pure lemon-coloured

sulphur, which had been carefully sublimed and melted in

a strong heat, in order to expel the moisture. The opening
of the retort was connected with a small pneumatic appa-

ratus, bu.t no perceptible quantity of gas was emitted, ex-

cept a little sulphurous acid gas, which had occupied the

place of the oxygen that had disappeared. The niass was
ignited uniil the yellow colour, produced in the retort by
the sulphurous acid fumes, was no longer visible: and
while the apparatus cooled, some water was absorbed in

the place of the air that liad been forced out. I cut off the

body of the retort, and found the weight of the sulphuret

ir55gr.
2.) A repetition of the experiment gave 11 •335 grammes

of the snlphuret.

3.) The experiment was repeated with the additional pre-

caution of burning a little sulphur in the receiver cemented,

to the retort, and strongly healing it, before the retort it-

self was warmed, so as to deprive the air in the receiver of

its oxygen. The retort was heated till it began to bend.
The sulphuret weighed 11-36 gramines. Consequently

100 parts of pure lead take up 13'd of sulphur, or exactly

twice as much as of oxviren. I have not been able to dis-

cover any other sulphuret of lead than this. We have
therefore for the sulphuret of lead,

Lead 86-51 100-0

13-49 15-6

Wenzel, on Affinities, gives 86-8 and 13-.2 for the pro-

portion of the lead to the sulphur.

IIL Sulphur and Oxygen.

Klaproth, Bucholz, and Richter have very accurately ex-

ammcd the proportion of oxygen in the sulphuric acid, and
their experiments agree extremely well with each other.

But it became so much the more necessary to repeat these

Vol. 41. No. 1/8. Feb, 1813. F expert-
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experiments, as Davy had conjectured that sulphur and
phosphorus contained unknown metallic hodies, united

with small portions of hydroccn and oxvL'en, and bore

nearly the same relations to these bases as the resins do to

carbon. He has indeed advanced so many insenious ar-

guments in favour of this hypothesis, that it can scarcely be

called altogether void of probability : at the same lime I

cannot consider it as perfectly consistent with my experi-

ments : for, when I have used sulphur that was perfectly

dry, and had been enough melted, I have never been able to

discover any trace of sulphuretul hvdrotren, or of aqueous

vapour, emitted durino; the combination of metals with sul-

yhnr. But I have often observed, that when I have em-
ployed washed and apparently well dried or rapidlv melted

flowers of sulphur, no moisture made its appearance while

the sulphur remained melted over the metal ; but when, at

the moment of combination, the heat became more intense,

a sn^.all quantity of sulphureted hydrogen has been evolved,

and aqueous vapour has been deposited on the ghss, a little

sooner than the sulphur which was sublimed at the same
lane. Consequently, either the oxycen and hydrogen
found by Davy depended only on the accidental presence of

moistnie, or they enter, together with the unknown basis,

into combination with the metals; which is much more
contrary to analogy than the parallel between sulphur and
the resins is supported by analogy. We shall also see tha£

these substauccs, if they are present in sulphur, must be

retained v.hcn it combines with ox)'gen to form an acid.

Sulphur and phosphorus, and, as I suspect, boracium,
fiuorium, and carbon, give, with tlie metals, combinations
of a very different character from those of the metals with
each other. They cannot be alloyed in all possible pro-

portions with metals, but are limited either to a single

proporuon, or to a few definite degrees, between which
there are no intermediate steps.

A. Sulphuric Acid.

In order !o avoid all mechanical adherence of moisture,

I employed in this investigation the sulphuret of lead.

1.) Ten grammes of finely powdered sulphuret of lead

were digested wilh aqua regia in a weighed glass flask, as

long as any oxyger.izalion was perceptible ; and the mass
was then dried and ignited: it weighed 12-65 gr. It was
afterwards dig-ested with water, to which a little concen-
irated vinegar had been added ; but the liquid acquired no
sweet taste, and contained no lead. Consequently the sul-

phur
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phur of the sulphuret ^had been sufficient to form so much
sdphuric acid, as was necessary for neutrahsing the oxide

of lead.

2.) In a second experiment the residuum weighed 12'6l:

gr.

3.) The experiment was ajain repeated in a glass retort

with a receiver, and the acid which passed over was poured

back and distilled once more from the mass in the retort.

The last part of the product was kept separate, but it af-

forded no perceptible trace of sulphuric acid ; consequently

the oxide of lead was sufficient to saturate all the acid

which was formed from the suljihur of the sulphuret.

Hence I conclude, that since the sulphuret of lead con-
tains" its constituent parts precisely in the proportion,

which is necessary for the furmalion of the suiphaie, the

oxide of lead must contain exactly half as much o>.ygeii

as the sulphuric acid contains sulphur. Probably the same
rule holds good for the combination of sulphur with other

combustible bodies : hetice it will fcjllow of necessity, that

the quantity of any oxide required for saturating a given

portion of su'phuric acid must contain half as much oxy-
gen as there is sulphur in the acid ; that is, if my experi-

ments on the oxide and the sulphuret of lead have not
been completely erroneous.

The quantity of sulphur in the sulphuric acid may be
easily determined from these experiments. Ten grammes
of the sulphuret of lead having taken up 2'65 of oxygen,

•6~i5 of this i)eiongs to the 8-651 of lead, the remainmg
J -975 formed, together with r349 of sulphur, S'S'Si of sul-

phuric acid. Consequently 100 parts of sulphuric acid

consist of 40'58 sulphur aiul 59"42 oxygen. 7'he second

experiment gives 40*7 and 59-3 : and 100 parts of the acid

would require for their saturation, according to the first

experiment, 280-5, and according to the second, 281 of

the oxide of lead; a degree of coincidence which can
scarcely be exceeded.

In order to ascertain what dependence can be placed on
these resLiIis, it was necessary to examine the composition
of the sulphate of lead.

a.) The 10*77 grammes of oxide of lead, obtained in the

first of my experiments on the yellow oxide, were dissolved,

in the same dish, in nitric acid, and then mixed wii'.i sul-

phuric acid as long as any precipitate could be observed ;

and afterwards dried and ignited, 'fhcy affijrded 14-62 gr.

of sulphate of Itad ; consequently 100 parts of sulphuric
acid had combined with 280 ff the oxide.

F2 I.) Ten
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h.) Ten grammes of lead were dissolved in nitric acid

mixed with sulphuric, dried by evaporation, and ignited in

the flask. The sulphaie weighed 14 635, and 100 parts of

the acid had combined with 2S0 of the oxide.

c.) Ten grammes of oxide of lead were dissolved in nitric

acid, in a dish of platina, sulphuric acid was added, the

mixture was then dried and ignited. I obtained 13-575 gr.

of sulphate of lead, which gives the same proportion as

before.

These three experiments, agreeing so perfectly with each

other, indicate a small inaccuracv in the analysis of the

sulphuric acid. This depends on the sublimation of a little

of the stdphur of the sulphuret of lead employed, leaving

the base of the salt sonicu hat redundant ; the muriatic acid,

which combines with this redundant portion, being ex-

pelled by ignition. Hence it is probable that the quantity

of sulphur ought not to be made greater than 40"32 for

100 of sulphuric acid: but in order to avoid any hypo-

thetical corrections, we may safely employ the first experi-

ment as a basis for calculation, and consider suljihuric acid

as consisting of

Sulphur 40 5S lOO'OOO
Oxygen 5y42 146-427

I must here remark, that Bucholz and Klaproth have

founded their determinations on the quantity of sulphate

of baryta afforded, by a given quantity of sulphur: and as

there is some difference in the results of their experiments,

1 have thought it right to repeat them.

In the carbonate of haryla, Klaproth and Rose found

S2 parts of acid and 78 of earth; Bucholz, on the contrary,

never obtained more than 21 percent, of carbonic acid.

The greatest difBcully is to obtain the carbonate quite pure,

since it is so often contaminated viith iron, alkali, or sul-

phuric acid. T have only been abje to procure it by precipi-

tation from the pure nncrvstallized nitrate of baryta with

carbonate of ammonia. I washed the precipitate with

boiling water until it no longer indicated the presence of

baryta upon the addition of sulphuric acid ; for the car-

bonate of amm.onia docs not completely precipitate the

whole of the baryta, even when it is employed in excess.

The washed powder was strongly ignited in a dish of pla-

tina.

a.) Ten grammes of this carbonate were dissolved in di-

luted sulphuric acid, the apparatus being weighed, and the

gas caused to pass through a tube filled with muriate of

lime, which was alio weighed. The solution was pro-

moted
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njoted by the heat of a small lamp : but the fluid was not

sufficient for the solution of the salt that was formed.

After twelve hour?, when no more l)ubbles \\ ere extricated,

2'11 grammes had been lost. I took the solution with the

salt out of the flask, and mixed it, in a dish of platina, with

sulphuric acid, when a slight efiervescence again took place.

The mass was then dried in a genilc heat, and afterwards

ignited. It aftbrded 11*866 gr. of the sulphate.

b.) Five grammes, heated in a manner precisely similar,

lost !'08j and afforded 5-92 of sulphate of baryta. Hence,
for 100 parts of the carbcmate, we have 21 "6 of carbonic

acid, and 1 ]8"4 of the sulphate.

c.) Ten granmies of carbonate of baryta were dissolved,

in the same apparatus, in diluted muriatic acid, and the

solution assisted by stich a degree of heat, as the hand could

not bear, although it was not made to boil. They afforded

a* 165 gr. of carbonic acid, and irss of sulphate ofbarvta.

d.) Ten grammes of carbonate of baryta, dried in a press,

and then ignited, so as to form hard lumps, which were
more slowlv dissolved, were heated in the same manner
with muriatic acid. They lost 2* i 65 gr. and gave il'86

of sulphate of baryta.

f.) The same quantity was dissolved in sultihuric acid,

mixed with a little muriatic acid, in a glass flask, then dried

and ignited in the same vessel. It afforded 1 1 89 gr. of

sulphate of baryta.

J.) Ten grammes of carbonate of baryta were dissolved

in muriatic acid in a glass flask, precipitated with sulphuric

acid, evaporated, and ignited in the flask. Thev izave 1 1*9

gr. of sulphate of baryta. A stronger heat expelled no-
thinir more from this compound. The acids which I have
employed were always so pure as to leave no opot on a
watch glass from which they were made to evaporate.

lu these experiments, therefore, 100 parts of carbonate

of baryta had afforded at least 216 <if carbonic acid; ten

thousandths can never be appreciated in experiments of
this kind. We may therefore assume, for the carbonate.

Carbonic acid 21*6 \{)0

Baryta 7S-4 363
Since 100 parts of the carbonate of baryta, which con-

tain nearly 784 of the base, give from 118 6 to II9 of
sulphate of baryta, ihiy eompnund must cmisist of 33-96
to 34'1 of acid, with 66-04 lo 65-9 of base, aiid 100 parts

of the acid muse require 193-0 tn 194-5 oi barvta. Since
in the present state of these experiments an error of *0005

F 3 is
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is of Utile consequence, I liave assumed throughout this

Essay, for the cf)iTip()ncnt parts of tlie sulphate of barrjtaf

Sulphuric acid 34 100
Baryta 66 )D4

If we took a mean of the six experiments uhich have
been related, giving 118-627 of sulphate of barvta for 100
of carbonate, the proportion would become

Sulphuric acid 33-() 100
Baryta 66-1 195

Klaproth obtained, from 100 grains of carbonate of baryta,

120 of dry sulphate, and Bucholz ' 1 igt, which were re-

duced by ignition to i 17. Hence Klaproth calculated that

the salt consisted of 33 acid and 67 t)ase, Bucholz 32*48
and 67*52. They both en-:p]oyed precipitation and filtra-

tion. In the process of filtration it is scarcely jiossiblc to

avoid loss, and the different degrees of moisture in the
filter cause great uncertainties in its ueight, sii>ce it cannot
be weighed hot in a good balance, without giving a result

considerably too srnall. I have therefore avoided this pro-

cess as much as possible; but where it was indispensable,

I have employed English copying paper, made for Watt's
patent machines, which I iiave previously washed, and
dried in as strong a heat as it could support without burn-
ing. The largest filters that I have used weighed less

than '75 grauune, and their weight has never varied more
than 'OOQ gr., nor even so much, unless they were left

very long in the scale. The smaller ones, which \^'eighed

from '1 to •t}5 or. have never varied perceptibly. 1 have
removed the mass lying on the filter, without scraping off

the small quantity vvh.ch was firmly attached to it ; and
having weighed and ignited that which 1 had removed, I

have coiTuuited the diminution of the whole quantity by
the operation.

Bucholz (Scher. X. 385,) boiled 100 grains of sulphur

with aqua regia, until it was converted into sulphuric acid,

from which he obtained riA gr. of sulphate of baryta;

and hence, according; to his determination of the compo-
sition of this salt, it follows that 100 parts of sulphuric

acid contain 42-5 of sulphur. According to my analysis,

these 724 grains contain -4niG of the acid
;
giving 146' tC

of oxygen 10 iQO of suhohur; and, for iOO of the acid,

40 624 of sulphur and 5y376 of oxygen. Bucholz's

experiment thereiore agrees with mine, within -00014.

Bucholz employed sulphur which had been k.^i->t long

nielted in a strong heat ; mine was ignited in combination
with
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with a metal ; whence it follows that sulphur is easily-

freed by melting from the moisture which adheres to it.

With respect to Klaproth's analysis, it is not so accu.rate

as that of Bucholz. He treated 200 grains of pure sulphur

with nitric acid ; 4S| grains remained unaltered, the 151^,
which were oxygenized, aObrded 1082 of sulphate of

baryta, so that 100 parts of sulphur gave 13 less of the

sulphate than in Bucholz's experiment : and yet the ex-

periment was not repeated. At the same time it happens,

from the different estimates which these chemists have
formed of the composition of the sulphate of baryta, that

they agree in their determinations of the quantity of sul-

phur in th.e sulphuric acid.

Richter's exj)eriment (Richter V. 125) was performed in

a different manner. He converted 222 grains of fiawers of
sulphur, by means of the smoking nitric acid, into sul-

phuric acid. The acid liquor was satmalcd with carbonate

of lime, tb'en dried and washed with alcohol and a little

nitric acid, to separate from it the nitrate and carbonate of
lime. The gypsum, when 'ignited, weighed 947 grains.

Novv-, if 100 parts of this salt contain 58 of the acid, 947
niust contain 549|; so that 222 grains of sulphur must
have taken up 327| of oxygen, and lOO.MJi: hence 100
parts of I he acid must contain 40'44 of sulphur, which
agrees again very nearly with my experiments already re-

lated. But if the proportion of acid in gypsum has been
taken a little too great, Richter's experiment approaches
still nearer to mine. Bucholz obtained, in an analysis of
300 grains of (iypsum, 63 grains of water of crystallization,

09 grains of lime, and 402 of ignited sulphate of baryta,

from which the presence of 136-7 gr. of sulphuric acid

may be inferred. These quantities, added together, make
29S'7 gr. and the loss is onlv 1-3, while, if we reckon
according to Bucholz's proportions, it becomes a little more
than 6 gr. Bucholz, linding this loss pretty constant in

several experiments, inferred from it that a part of the wa-
ter adhered to the gypsum, notwiLhstanding the ignition.

The component pans ot gypsum, according to the propor-
tions liere assigned, are 38 ot acid, and 42 ot lime; but
it is (jrohable, that in the analysis performed bv Bucholz,
a lojs ot lime also took place, by which the proportion of
the acid to the base becomes too great. Klaproth found
in ignited gypsum 37'63 of acid, and 4237 of base.

B. Sulphurous Acid.

To determine the composition of the sulphurous acid by
F 4 direct
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direct experiments with buiiiing; sulpliur, is a task of in-

superable difficult)'. 1 therefor:" chose rather to convert a

sulphite into a sulphate by nieiins of the nitric acid.

Neutral muriate of baryta was mixed with a solution of

crysi.iljized sulphite of annnonia, the precipitate was placed

on a filter^ and washed wuh boilinn water till the water had
no elTcct on a solution of silver; the niass was then dried

by pressure between the folds of some thick i)lotiing paper,

quicklv spiead in a saucer, and dried .n a v\arm stove.

Wiien 1 dissolved a little of this salt in muriatic acid, the

fiuid was not perceptibly turbid, so (hat scarcely any sul-

phate of baryta was contained in it.

1.) Three grammes of this sulphite of barvfa were put
into a flask; nitric acid was poured on them, and thev were

digCL'ted V ith it as Icni^ as any nitrous gas was evolved, and
then dried and ifinited in the flask. The mans weighed
only 3' 17 gr., it showed not the slightest trace of an excess

of baryta. But 3'17 gr. of the sulphate of baryta contain

•66x3- 17 = '2-0922 of the earth.

2.) Three grammes of (he same salt were mixed with

30 of ignited yellow oxide of lead, and the whole was
heated in a small glass retort, furnished with a long and
well corked neck. The neck, in which the water of cry-

stallization of the salt was collected, was cut off and
weighed. By the evaporation of the water it lost -0423 in

weight. The water was entirely without taste.

The sulphite of baryta consisted therefore of

Baryta - £09'22 69-7<l:

Sulphurous acid 8G53 28*84

Water 4-i5 1--4 2

3.) 1 again dissolved three grammes of the same salt in

nitric acid, and when the efi'orvescence was ended, added

some nitrate of baryta, as a test of sulphuric acid, to the

filtered solution; it did not become turbid, any more than

atiother j)onion into which sulphuric acid was dropped;

consequently the b.irvta. is united wiih the same quantity

of sulpliur in the sulphite as in the sulphate, that is, with

20"9 for every 100 parts of the earth; and we shall see

hereafter, that if there actually exists a conibi nation be-

tween the base of baryta and sulphur, the proportion of

this base, and of sulphur in it, must be the san)e as in the

sulphate and the sulphite; and a'so, at least as I presume,

in the sulpliuret, and in tlie hydrosulphurti, or hydrotheate

of barvta, although the experiments which I have made
with these last combinations have nut afforded me very sa-

tisfactory results.

|nIow,
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Now, if three grammes of sulphite of baryta contaia

'SC33 of sulphurous acid, and 3-17 gr. of the sulphate,

into which they are changed by oxygenization, imply the

presence of -4374 gr. of sulphur, the remaining A279 gr.

of the acid must be oxygen. Consequenily 100 parts of

sulphur take up 97 '83 of oxygen, in order to lorm sul-

phurous acid ; and this acid consists of

Sulphur 30-55 100-00

Oxygen 49*45 97 83

If we took for the sulphate 33'9 of acid and 66*1 of

earth, the 3 grammes of sulphite would appear to contain

•8621 of acid^.and '4361 of sulphur; whence the propor-

tions would become
Sulphur 50-59 100-00

Oxygen 49-41 97-69

[The author stems to have omitted to notice some other

determinations, as having been deduced from inaccurate

suppositious respecting the component parts of the sulphate

of baryta. Mr. Chenevix converted 14*4 parts of sulphur,

by means of nitric acid, into 100 parts of sulphate of
baryia, to which he attributed only 23-55 of sulj)huric acid,

anfi hence concluded that the acid consisted of 6i-5 of sul-

phur, and 38-5 of oxygen. But, if we employ Mr. Berze-

lius's dcterniination of the proportions of the sulphate of

baryta, it wdl appear that 14-4 sulphur must have afforded

at least 34 parts of sulphuric acid ; whence the sulphuric

acid should c('nsist or4'2'4 of sulphur, and 57*6 of oxvgen.
But these experinients bv no ineans agree with e;K'h other

so vvellas those of Mr. Berzelius. Mr. Bertho'let's ana-
lysis, in the Memoirs of the Institute for 1806, which gives

•5385 of sulpluir, and -4615 of oxygen, led Mr. Gay-Lussac,
in his interesting investicarions respecting the decomposi-
tion of the «ulphuric compounds by heat, to the erroneous

conclusion, that the sulphurous acid co!:tains only 5061
of oxygen to 100 of sulphur, instead of at least 95-86,

which IS the proportion determined by l^erzelius. The
same chemist, in his reniaikable essav on the combinations
of gases, has assigned to the sulphuric acid '12-016 of sul-

phur, and 3 7"984 of oxygen, and to the sulphurous,

520S3 of sulphur, and 47-912 of oxygen ; but his data re-

quire some very considerable corrections.

—

Gilbert,]
Since 100 p;irts of sul;)hur are combined in tlie sul-

phurous acid with 97*83 of oxygen, and in the sulphuric

with I 16 427, the latter mmiber being very nearly half as

much more as the former, since 97-83 ^-48•96= 146-/4, it

ioUows that the same quantity of aulphur takes up in the

sulphuric
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sniphuric acid half as much more oxygen as in the sul-

phurous. If we corjipare wiih this resuli the proportions

of the combinations of lead, it may be proposed as a ques-

tion for future examination, whether sulphur may not be

capable of a lower degree of oxygenization than it txhibits

in the sulphurous acid, or of a higher than in the sul-

phuric. [To be continued.]

XIV. OhservaticAis 07i the Measurement of three Degrees of
the Meridian conducled in England by Lie it f..- Colonel

William Mudge. By Don Joseph Rodrig-oez.
Communicated by Joseph de NLendoza Rigs, Esq.

F.R.S.
[Conclucljcl from p. 30.]

X* ROM what has been above stated, it seems almost beyond

a doubt that it is to errors in the oliservations of latitude,

that the appearance of progressive augmentaticm of degrees

towards the enuator, as represented by Lieut. Col. JVJudge

in his paper, are to be ascribed, and that it is especially at

the intermediate station at Arbury Hill, that the observa-

tions of the stars are erroneous nearly five seconds, not-

withstanding the goodness of the instruments, and the skill

and care of the observer. But, before I insist further on
this head, Twill answer one objection that may be m.ade to

the princ!p't;s of the method that I have pursued in this

memoir.
Those astronomers, who have hitherto undertaken the

measurement of deorvces of the meridian, have deduced

their measures by simply dividing the linear extent by the

number of degrees and minutes found by observation of

the fixed stars taken at the two extremities of the arc. This

is indeed the most simple that can be adopted ; and it has

the advantage of being independent of the elliptic figure of

the earth, especiailv in arcs of small extent. The elements

dependent on this figure, are loo uncertain to be employcii

in calculating the angular intervals in the short distances

between successive stations, even as a means of verification,

without ri'k of committing greater errors than those to

which astronomical observations can be liable. Accordingly

one cannot safelv make any use of it in cases where great

accuracy is required.

1 must admit tiie justness of this objection, and must

therefore show the extent to which it really applies to the

present subject.

In the first place, I may suppose, that in consequence of

some
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some fault in the instrument, with respect to vertical posi-

tion, construction, or some accidental derangement, there

is an error of some seconds in the observations of the fixed

stars. How is this to be discovered? This is not to be

done by comparing the value of a degree on the meridian,

as deduced from these observations, with the results of other

measurements in distant parts of the globe. For if we find

that these degrees so taken do not agree in giving tlie same
ellipsoid, we are not to attribute all the dilTerences to irre-

gularities of the earth, without supposing any error on the

part of the observer, of his instrument, or of other means
employed in his survey.

But this, in fact, is what has generally been done. It

must, however, be acknowletlgcd, that the majority of ob-

servers have not been in fbult, as they could do nothing

better ; but too much reliance has been placed on the good-

ness of their ins'ruments, their means, and other circum-

stances, ft is true that irregularities of the earth and local

attractions may occasion considerable discrepancies which
are even inevitable ; but before we decide that these are

the real soui-ce of disagreement, we ought carefully to as-

certain that there are no others.

But to return to our subject, of the English nieasure-

nient. If the uncertainty which yet subsists, with respect

to the exact figure of the earth and its dimensions, occa-

sions some small errors in the calculation of the series of
triangles, the sum of these errors will be found in the esti-

mate of the entire arc, and will increase in proportion to

the exfent of the arc measured. Now, in the English

measurement, we find exactly the reverse of this. For the

diflference between the results of calculation and observation

is only l'',38 on the whole arc j but is even as high as

4'', 7 7 on one of the smaller arcs. So that, wliatevcr error

we may suppose to have been introduced into the calcula-

tion by assuming a false estimate of the spheroidity of the

earth, or o' other elements employed in the calcuktion, it

is verv evident that, tlie zenith distancss of stars taken at

Arbury Hill are affected by some cousiderable error, wholly

indepeiuicnt oF these elements.

It was not fill the date of the measurement of the me-
ridian in France, that M. Delambre published and ex-

plained, with admirable j)er>picuity and elegance, all the

formuire atul methods relative to the calculation of sphe-

roids, and put it in the power of astronomers in general to

make use of the elliptic elements in verilying the results of

their obsjrvations. In the present stale of science these

elements



92 Ghservatlons on the Measurement of

elements are well known, and the errors that can arise

from any uncertainty in them, are not so considerable as is

generally supposed. The oblateness and the diameter at

the equator are the only elements vvanting in the calculation

:

for the pur'pose of seeing what efiect our present uncertainty

respectini" them can have on the subject in question, I have

employed three ditTerent estimates of the oblateness —/->
•5-i-g-, and -g-|-^. With respect to the radius of the equator,

that is ascertained with sufficient precision by the mean of

the arc extending from Greenwich to Formentera, corre-

sponding to latitude 45" 4' 18''''. The value of the degree

in toises is 57010,5, and it is highly probable that in this

estimate the error does not amount to so much as half a

toise, as it is deduced from an entire arc of 12° 48^ between

the two extremities, the latitudes of which have been de-

term^ined with extreme care, and by a great number of ob-

servations.

The following are the logarithms of radius at the equator,

which I have employed as adapted to each degree of oblate-

ness, and opposite to them are placed the corresponding

computed estimates of the entire arc between Clifton and

Dunnose.

•j-hr 6, 5147, '300 2= 50' 21,9/2

3^^ 6,5147,485 2° 50' 21,974

^rfo 6,5147,570 .
2°50' 21,976

so that the greatest difference is but o",38. Let us sup-

pose it o'',4, or even o'',5, for the second calculation was

made onlv by means of the western series of triangles, and

the third onlv with the eastern ; but even then the error

arising from uncertainty in the eleinents is not half the

difference we find between the results of computation and

of observations of the fixed stars. It appears therefore,

that these elements are -bv no means to be neglected as a

method of verification ; and in fact the quantity of l'"',38

is so small, that ii is extremely difficult to ascertain this

quantify with the verv best instruments. Of this we shall

find further proof hereafter ; but as this discussion is not

without Us use, I shail enter into some details on this sub-

ject.

Ihe measurement in Lapland was performed by means

of a double metre, and with a repeating circle of Borda,

sent by the National Insiitute of France. In order to see

to what degree of accuracy the arc computed would agree

with that obtained by observations of the pole star above

and below .he pole, t assumed an oblateness of g-r'-^, and as

logarithm of radius I had 6^5147500 expressed in toises

and
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and in round numbers. With these eleinents, and with

the data to be found in the work of M. Svanberg, we have
by the western series of triangles 5S4o",196 and 5S40''',138

by the eastern. So that the mean calculated arc is I*' 37'

eo",l67, while the arc observed was 1° 37' lf)",566. The
difference then is o'\Q for the .total arc, and 0^^,37 for the

mean degree, or 5,8(5 toises excess in the linear extent.

One can never depend upon quantities so small as this;

so that the agreement between the results of computation
and actual observation, proves not only the skill of the ob-
servers and the accuracy of which their instruments admit,
but also that the elliptic elements employed in the calcula-

tion are a sufficiently near approximation to the truth to

be deserving of confidence.

In the viiith volume of the Asiatic Researches, published
by the Society at Calcutta, are contained the details of an-
other measurement performed in 1802, bv Major William
Lambton in Bengal, on the Coromandel coast. In this

undertaking, which was executed with great skill and at-

tention, Major Lambton employed Bengal lights as signals,

chains for the linear measures, and a theodolite, and a
zenith-sector made by Ramsden. The base measured was
66675740 fathoms reduced to the level of the sea, and to

the temperature of 62^ Fahrenheit ; and the stations were
so chosen, that four of the sides of the triangles were al-

most in the same line, and nearly parallel to the meridian
at the southern extremity of the arc, so that their sum but
little exceeds its whole extent. The lengths of these arcs

in fathoms reduced to the meridian are thus given in the
memoir of Major Lan)bton.

AB 20758,13 north latitude of A 11°44'32",59
BC 17481,245
CD 22237,04 north latitude of E 13° 19'49",0IS
DE 35246,43

From these data Major Lambton deduces the dc-rree of
the meridian to be 60435 fathoms, or 56762,3 toises. By
applying to this the same elements as we did to the mea-
surement by Svanberg, we have the entire arc iTjeasured

equal to 1° 34' 55'^896; so that the difference between the
results of calculation and of the observations, is only 0''' 532
for the whole arc, or o'',337 for the mean de^'ree. The
elliptic hypotliesis and observation ai2;rec n)ore correctlv in
this instance, for the difference is rather less than in that
of Lapland, although the two arcs are verv nearly of the
same extent. Thus the decree on the meridian measuretl
in Bengal, in the latitude of 12^ 32' 21'' north, cannot be

supposed
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supposed to exceed Major Lambton's estimate by more
than 3,92 toises ; and it is extremely difficult to speak wiih
certainty to quantities so small as this.

The same observer also measured one deiiree perpendi-

cular to the meridion, by means ot a large side of one of
his irianiiles cutiin'i the meridian nearly at riaht anp-les,

and of which he observed the azimuth at the two ex-

tremities. The data from which his results may be verified

are these :

Lenjith of the chord of the long side in English leet

AB= 29! 197,20.

Azimuth of the eastern extremity A equal to 57=' o' 7"j54

NW.
Azimuth of the western extremity B eaual to 267° lO'

44'>7 KW.
North latitude of A 12° 32' 12'',27

North latitude of B 12° 84' 38'',66.

With these data in the triangle fornied by the long side,

the meridian at B, and the perpendicular from B on the

meridian at A, we have the chord (jf this last arc equal to

260S45,8 feet, and the arc itself £f}0848,03 feet. By ap-

plying the method of M. Delambre, we find the azimuth
of the extremity B less by 2'" than it was observed to be;
so that we have no reason to suppose a greater error than

one second in . the observation of each azimuth, and it

seems next to impossible to arrive at greater exactness.

The difference of longitude between the points A and B
is 48' bl'^oQ. With this angle and the co-latitude at A,
we have in the spherical triangle right angled at the point A,
the extent of the noriTial.arc equal to 2867,330 seconds, and
dividing its length in feet by this number, we have for the

degree perpendicular to the meridian, at the extremity A,
60861,20 fathoms, or 37106,5 toises. Now these values

are precistly what we find on the elliptic hypothesis, with

an oblatencss of -j^ or j\-^ ; and in short, the corre-

spondence betvieen the hypothesis and the measures of

Major Lanibton is as complete as can be wished. Major
Lambton, indeed, finds the degree on the perpendicular

too great by 200 fathoms, but iliis arises from a mistake

in his calculation.

Lastly, I shall apply the same method, and see how
nearly the elliptic hypothesis agrees with the last measures

taken in France, winch merit the higiiest degree of con-

fidence both with respect to the observers who have ex-

ecuted it, and the means v^hich they had it in their power

to eniploy. 1 have taken only the arc between Dunkirk
and
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and the Panthf on at Paris, from the data published by the

Chevaher Delamure in the third vohame of the Measure-
ment of the Mer'-dian. I employed the same elements and

similar calculations to those made on the English arc.

The oblaieness of -j-J-^- gives the diFTerence between the pa-

rallels equal to78S3,6l5 seconds by the eastern series of

triangles, and 7SS3,6l7 seconds by the western series. The
mean of these 78S3,6l6 may be taken as the true extent of

the total arc.

The two other elements give for this quantity 7883'',621

and 7S83'',4y3, or 2^ 1
1' 23",6 and 23'',49,'a5 the cal-

culated extent of the arc. But the arc observed was
2° I V 19'", 83, according to M. Dclambre, and 2° 1 V 20'',85

according to M. Mechain ; so that the least difference be-

tween ihe calculation and the observations will be 2^^,04.

M'. Delambre is of opinion, thai the latitude of Dunkirk,
which is supposed to be 31'' 2' 9'',20, should be dimi-

nished ; and in fact the distance between the parallels of

Dunkirk and Greenwich, which is 23241,9 toises, gives

by the mean of the three assumed cllipticiiies 26' 32'',3

for the difference of latitude. Afier deducting this quantity

from 31° 28' 40", the supposed latitude of Greenwirb,
there remains 51° 2' 7''',7 or s", for that of the tower at

Dunkirk. If from this again we deduct the calculated arc
2''

! I' 23", 5, we have 48^ 50' 44",3 for the latitude of the

Paiuheon, while, according to the observations of M. De-
lambre, it is 49",37, or 48",33 by those of M. Mechain.
If various circumstances, with regard to unfavourable

weather, and also others of a different kind connected with

the revolution, and of which M. Delambre complains with

much reason, have occasioned son^e uncertainty with re-

spect to the observations at Dunkirk, siiil the numerous
observations made at Paris, both by him and bv AJ. Mechain,
at a more favourable season, and in tin)es of perfect tian-

quilhty, render the supposition of an error of four seconds

in tlie latitude of the Pantheon wholly inadmissible. It is

however too true, that such errors are possible, and it is only

by careful perseverance, and by repeated verification, that

they are to be discovered and removed, as we have seen to

be hiiihly probable with respect to the station at Arbury
Hill."

But the same celebrated observer, M. Mechain, who
handled instruments with threat delicacy, and was possessed

of peculiar talents lor this species of observation, has given
us an instance of siniiular irrc2:ularity in the observations

made at Monljui and at Barcelona.

The
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The latitude of Montjui, determinefl by a very long and
regular series of zenith distances, is full 3",21 less than

that deduced from a similar series of observations n^ade at

Barcelona, with the very same instruments, antl with equal

care. Moreover, there is reason to think, from other ob-

servations, tnat the latitude of Barcelona (which is sup-

posed to be 45'') ought to be diminished still one second,

so that the difference between tlie observations at Montjui
and at Barcelona will probably amount to as n)uch as a" ,

Local attractions are supposed to have been the cause of this

irregularity; but then the latitude, as deduced from ob-

servations made at Barcelona, should have been less than
it appeared by those made at Montjui itself; for the devia-

tion of the plumb-line (or of the spirit contained in a level)

could only be occasioned bv the little chain of land elevated

lo 120 or 130 toises, which jiasses to the north of Barce-

lona in a north-easterly direction. Now since the devia-

tions arising from this source would be northward, the

zenith distance of circumpolar stars would i)e augmented
by that deviation, and consequently the latitude deduced

therefrom would be diminished by just so much. But here

the contrary occurs; for the latitude of Montjui deduced

from the observations at Barcelona is AS" ,9,3, whilst that

obtained by direct observations at Montjui is only Ab".

Hence it seems probable, that the cause of this irregularity

must be sought elsewhere, and that it is not likely to be

discovered without repeating over again the same obser-

vations.

Moreover it does not follow that the latitudes of two
places are correct; because the declinations of the stars de-

duced from them correspond ; for the deviations caused by

local attractions, or from any other source, are made to

disappear in correcting the declination^ but remain uncor-

rected in the latitude of each.

Lieut. Col. Mudgeis also of opinion, that the irregularitv

in I he value of his degree may be ascribed to deviation of

the plumb-line, occasioned by local attractions. This is cer-

tainly very possible, aiid may be decided by an examination

of all circumstances on the spot. But if there be really

an error of \" in the extent of the whole arc, this should

rather be ascribed to some defect in the observations them-

selves, that) to anv extraneous source ; for the observations

of different stars give results that differ more than four se-

conds froai each other.

I shall now conclude this memoir, by expressing a wish,

which men of science in England have it more in their

power
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power than any others to gratify ; I mean by making new
measurements in the southern hemisphere. Those which
have been made hitherto in the northern hemisphere are

extremely satisfactory by their agreement, and give us great

reason lo presunje that the general level of the earth's sur-

face is elliptical, and very regularly so; and hence we
migiit expect the opposite hemisphere to be equally so,

and lo be a portion of the same curve. Nevertheless the

degree measured at the Cape of Good Hope by Lacaille,

in latitude 33" IS', appears to indicate an ellii'Se of less

eccentricity, or of greater axis ; for the linear extent of

57037 toises corresponds to the measure of a degree in

latitude 4/'^ 47' in the northern hemisphere. If now we
calculate the arc as before, with an oblateness of g-^^,

and with the sides of Lacaille's triangles reduced to the

meridian, we find it greater by lo" than it was found to

be by observations of the stars. An error of ten seconds,

by an astronomer so skilful and scrupulous as Lacaille, is

too extraordinary to be admitted as probable. It is true,

that there was a greater error well ascertained to have oc-

curred in the measurement in Lapland, amounting to thir

teen seconds ; but the academicians engased in this under-
takmg were by no means equally convereant with observa-

tions as Lacaille.

There remain? therefore but one method of removing all

doubt on this subject, and this is to repeat and verify the

measurement at the Cape, and, if possible, to extend it still

further to the north. 'J'he same Major Lambton who has
succeeded so well in Asia, and is in possession of such per-

fect instruments for the purpose, would be singularly quali-

fied for a similar undertaking in Africa, and would furnish
us with a measurement in the other hemisphere, as much
to be relied upon as the former. He would have the g'ory
of deciding two important questions by his own observa-
tions : first, the similarity and magnitude of the two hemi-
spheres ; and, secondly, the degree of reliance to be j^laced

on the elliptic hypothesis.

It might be still furilier desirable, if other measurements
could also be uiukrlaken, either in New Holland, or in

Brazil ; for though neither of these countries differs much
in latitude from the Cape of Gi)od Hope, they are so re-

mote in longitude, that a corres])()ndence of measures so

taken would nearly establish the similarity of all meridians.

Nvie.

I shall now explain the formulae employed in deducing

Vol. 41. No. 178. FeL 1813. G the
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th.' results to which I have come in ilu- foregoing Memftir.

The dcmiMistrarion ot them is to be found in the work of

M. Delamhrer on the Meridian.

i.) ihe firs; place, let a be the radius of th* equator, e the

eccuuricnv \|/ the latitude oF one extremity oj- aside, or

arc. 111 any serie.^ ok tnaiiiiles, and 6 ihe azimuth of that

side. The radius uf curvature oi this arc v.'ill be expressed by

^
(l4---l-^.cos.^^;„cos.^^)

^ r,_e^.s;n.a^)^

Hence we see that R is the radius oT the arc ai right an-

Sjles to the iiiendian. One mav iu general neglect the

azimuth, and take the last radiii> for the radius Rl. Now,
in computing the arc between Clifton and Dunnose, 1 have

supposed the oblaleness to be -—
- or e'= " , and log, g=;

' ^ JjO 330^

6,5147200 expressed in toises.

The latitude of the southern extremity of the base is the

same as that of Clifion, and its azimuth, if we choose fo

attend to it, is nearly 335'-^ 23'. This base, considered as

an arc of a circle, is reduced to its sine by the formula

g = loc, s ~- , (K being the modules of the table of lo-

garithms, so that log. K= 9,0^77813.)

By n)eans of the logarithmic sine of the base, and ihe

angles of the trianales, considered as spherical, the lo-

garithmic sines of the sides in the series were next com-
puted, and then reduced to logarithms of the arcs them-

selves by the formula log. = = log. sin. e \ "

.^'^
'

.

For the purpose of making this last reduction, it is suffi-

cient to take a single value ot R, corresponding" to the mean
latitude of the entire arc 52° 2' 20". It was thus that the

table was formed of logarithmic sides considered as arcs.

Let ?/z be one of these arcs, and let us represent by l-\)

and 84/'' its value reduced to the njeridian, the one in toises,

the other in seconds of a degree, and ue shall have the

following formulae :

8vI,=7n.cos.9-(-^-).tang.4^-(-^^).(-^)

. (1 -H3- tan. "4')

^"={t~zw) + (r^;!;:T)
-•••(' +^-) --•*• \

'
+

x o tan. ^ \ / _ji\ .. ^jjj. superior sign being taken when

the
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(TjC latitude '\>'^ is greater than \p, and the inferior when it

is less.

The correction dependent on the convergence of the me-

ridianfor theazu-niUhs is5S= { :—^7 ) .( .,-^^—T4)-\R1 . sin. 1 / Vcos.-iJ'.cos.^aif /
Hence the aziniuih of the first station seen from the

second and reckoned westward from the north, is 6'= 180*^

+ 9 4- S5.

If P" be put for the difference of longitude between two
points distant by an arc which njeasures rrij we have sin.

,^f, sin. m . sin. ^ , .
, / '« \ K / m \,

P = -.—
J loo;, sm, m = 00;. (

--- ) . ( tt— )%

and log. P"= log. ('-1^')+ ^. (sin. P'O-

The arc of the meridian, beiween Greenwich and For-
mcntera, is so fortunately situated, that its middle point is

in latitude 4b°. Its whole extent measures 12^ 48' 44^', and
the distance between the parallels, in linear measure, v^as

found to be 730430,7 toises. Hence the mean degree,

corresponding to the latitude of 45° 4' 18''', is 37010,5
toises; and if we multiply this number by 90% we get

one-fourth part of the meridian of the earth.

The correction to be deduced for oblattness is 58, 5Q, or

61 toises, according as it is assumed to be -^~o, -rhro, or

j-ro» ^^^'^ '^ ^^ t^'^^ ^^'^^ mean of these, we have the fourth

part of the meridian Q= 5i3088() toises; and hence the

metre =44330867 lines ; so that the value of the metre
turns out to be almost eniirelv independent of the elliptical

form of the earth.

The radius of the equator is derived from the expression

log. a = log. (~^-) + K . (1 . 5 + yV-
-='- i • '')' ' ^='"S

the oblateness, and % the periphery of a circle =3,1416.
In order to compare any degrees measured with those

obtained on the elliptic hy|)oihesis, we have a very simple
formula. Let ra and ?»' be the values of two degrees on
the meridian, of which the mean latitudes arc rpl and 4/2;
in comparing the analytic expressions for these two de-
grees, developing them, and then making vj/ =4.^*', we have
m'= m.{\—{.p. cos. 2vl;2 + if. cos. ' 24/2), /«= 37010,5

tolscs,p= |e=.(, + i e^).^^. and s= J^
• e'-i;^)-

And then we shall find that the oblateness -5-^ gives

57075,66 and 57iy2,3S toises for the degrees in Englaii

"

and Lapland.

G2 I shall
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I shall here subjoin one reflection mere, which appears
of importance. The oblateness of the earth is a quantity
which varies considerably, by the least difference in the ele-

ments on which it depends. Accordingly it is not sur-

prisnig, that its value fluctuates between two proportions

which differ sensibly from each other. To illustrate this,

let p be the (unction which serves to determine the oblate-

ness of the earth, so that —- = p. When this equation

varies — Ss = s^ g/>.

Now the coefficient e' being very great, we see why the

least variation in tlie elements of the function p occasions

so considerable a variation in the denominator of the oblate-

ness. This is precisely what ha|ipens in the lunar equa-
tions dependent on the figure ot the earth, and wh ch
M. Laplace has deduced from his beautiful theory. Thus,
for example, in the inequality that depends on the longi-

tude of the moon's node, which he has determined analy-

tically with so much precision, the numerical coefficient

found by Burg gives —J-^- for the oblatene^^s ; but if this co-

efficient be diminished by 0",66.5, then the oblateness be-?

comes -o-^-p-, so that a variation even to this small amount
in the coefficient augments the denominator of the oblate-

ness nearly -^-^ part.

The same happens with regard to the pendulum vibrating

seconds; for, supposing its length at 45^ to have been cor-

rectly ascertained by MM. Biot and Mathieu, if we wish
to know the length of a second's pendulum at the equator,

corresponding to an oblateness of -yl-p, we find it to be
439,1810 lines. Now this length differs from that deter-

mined by Bouguer only by 0,029 of a line, and M. La-
place even thinks that the result of fiouguer should be di-

minished by about double this quantity. We see from
hence how much these little differences, whether produced
by errors of observation, or irregularities in the earth itself,

are liable to affect the denominator of the fraction express-

ing the oblateness.

Fortunately, it seems probable, that the utmost latitude

of our present uncertainty is between the limits of 330 and
310, and the mean of these may be considered as a very

near approximation to the truth.

XV. 0/2
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XV. On the Format io7i ofSu/pImr in India. By Benjamin
Heyne, M.D. Bolnnist and Naturalist to the Hon. East
India Company, and Surgeon in the Madras Army*.

OULPHUR has been considered to be indigenous onlv where
tleep seated mines of metals are f )und, or where volcanoes

or earthquakes have ravag^rd I he bowels and surface of a

country. Nothmg therefore is known of its formation,

nor have analytical experiments afforded any other than,

distant hints, and these so very indistinct that our modern
chemists have ranked it among simple substances.

Circumstances requisite for the production of any par-

ticular substance sometimes, however, unite at accessible

places, and it then becomes possible for an attentive ob-
server to penetrate into such mysteries, and to develop

them vi^here or when least expected. I will not say that

this is precisely the case here, but I trust that what ] have
observed on this subject will not be thought altogether un-
worthy of notice.

I must premise, that I have no where found brimstone
on the peninsula of India, though always travelling and
inquiring into subjects of natural jiroduciion and curiosity;

iior has it been discovered, as far as J know, by any other

person, either in a simple state or in combination. Once
indeed I understand, from very respectable authority, that

a large lump of very fine brimstone was found at Condapilty
in the Masulipatam circar, in the trunk of a Margosa tree,

{Melia azedarachta) torn up, and (as was supposed) shat-

tered to pieces by lightnins; ; I was therefore not a little

astonished when a substance m powder or small pieces

evidently brimstone was shown me in the Northern circars,

with the intimation that it had been collected on the banks
of the Godaverv.

The place to which I was directed is not far from Mad-
depoilam and Animalaj)ore, places situated about half

way between Coringa and Masulipatam, and between the

branches of the river Gcjdavery, kno^vn for the manufac-
ture of fine long cloth, which is carried on to a great ex-
tent in this part of the country ; but, even there, "^this cir-

cumstance was unknown to all with whom I conversed.

My guide however convinced me soon of the truth of this

assertion, by conducting me to a small village about twelve
miles east of Ammalapore, called Soora-Sauny-Yanam,
belonging to the Bommadauram Mootak, one of the I'ed-

* Communicated by the author.

G 3 datore
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datore rajah's districts. Hard by is a lake in which I

found the confirmation of my researches. It is a narrow
lake extending several miles in the direction from south to

r,orih alono; the village, and seems to be every where very

shallow. At its southern exlreniitv it communicates with

a branch of the Godavery and a salt-water creek, from
which it receives its water in the rainy monsoon.

In the hot season it is nearly dry, and the mud then ex-

posed to the sun exhales a disagreeable smell, which at

some places I thought was like that of a sulphuret.

The first excursion I made with my guides was to a

place due west of the village, where they went trampling up
and down in the water, and at times taking up a handful

of mud, which, on examination, certainly had a faint smell

of brimstone, but did not at all resemble the substance

which had been shown to me some time ago, and which
had induced me to make this expensive excursion.

Under the full impression of disappointment, I was sitting

after my fruitless return to the village in my palanquin,

scarcely observing that it was surrounded by a number of

inquisitive visitors, when on a sudden my attention was at-

tracted by the clamorous vociferations of a woman in the

pursuit of all my palanquin bearers, who had robbed her

little garden of a pumpkin. She appealed to the renter

for protection 5 but he, like many in his situation in abso-

lute power, magnanimously made a present of it to the

strangers, who were carrying their booty off in great tri-

umph. Unluckily for them, however, I interfered, and

ordered them to restore the stolen goods, which brought

on a slight but friendly altercation between me and the

renter ; and this ended in the payment for the pumpkin, and

an offer of all the bystanders to conduct me to the place

from which they collected brimstone.

I then followed a man vihom they procured,'immediate1y

to the northern extremity of the lake, where we found

without niucb searching" brimstone in small heaps and in

abundance.

I was told that this substance was to be found further

north in the same lake, and in small quantities only to the

southward, where the lake gets soonest dry. There it is

collected in a loose soft form, or in semi-indurated nodules

of a grayish yellow colour after it is dry; and never deeper

than a foot from the very surface of the ground on which

the water stands.

This salt lake, I learnt, was but of recent formation.

Only fifty years ago, the spot where it is now found was
under
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under cnltivation. The country for a great number of

miles in all directions is quite plain; nav, \ may add that

not a hillock is to be seen within fitry miles.

Stones of all kinds are nearly as scarce, except some in-

durated marl which I found in the stratum below the su-

perficial one.

The soil all over this part of the country is either a rich

red earth mixed with vegetable mould, which renders it

very productive ; or it is the black vegetable cotton soil,

which is always accompanied with a stratum of marl.

This is also the soil which I observed on the spot where
the lake is.

Earthquakes are entirely unknown here, and volcanic

substances are not to be lound.

It might be supposed that the brimstone found here was
deposited by the water of the Gndavery, as the lake is in

conjunction with one of its smaller branches •, or that it had
been thrown up from the sea, with which it is also con-
nected. Against the former supposition ma^ he adduced,
that it is found in none of the manifold beds of that river,

or in Us vicinity ; and anainst the second, that it is not ob-
served in any other creek or inlet, and here only where it

is remotest from the sea.

Acjainst the e. istence of extinguished volcanoes, or

earthquakes, niav I think mo?t si.onglv be urged the

confined coiTipass of the spot where this substance is

found ; besides what tias been observed before of the

appearance of the country in general, and its minerals.

The onlv wav to account for its existence in (he humid
way therefore is, in my opinifm, the supposition of its

havino- been formed here. The substances we have then

to consider are sea water, lime, and vegetable mould.
I filled some bottles v^'ith the water of this lake, and

having carried them along with me for further examination,

I found that neither the nitric nor sulphuric aeids had
any visible efTect on it.

Soda precipitated immediately a plentiful white sediment.

Oxal'c acid produced a copious sediment. Muriate of
bary"es caused also a plentiful precipitate.

All I wished to ascertain was, whether this water con-
tained alkaline or calcareous sulphurets, or the sulphuric

acid in a free state.

From the few experiments above noted, it appears how-
ever that it is not impregnated with sulphurets of any de-

scription, as these would have been precipitated both by
the sulphuric and nitric acids; but that, like most sea waters,

G4 it
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it contains some sulphates; and probably the sulphate cyf

lime, as the latter basis was indicated by the oxalic acid, and
the former by the sulphuric acid and the muriate of barytes.

I will not enter upon anv theoretical disquisitions ; but I

cannot help observing, that the presence of brimstone in

substances which not only can but actually do produce

hydrogen ga% in such abundance, has suggested to my
mind that sulphur itself mav be a product of them, and
possibly only a modification of hydrogen.

XVI. Of such Portions of a Sphere as have their Attraction

expressed by an algebraic Quantitij.

(Concluded from vol. xl. p. S29.)

^IR, Jl assigned, in a former letter, such cylindric por-

tions as when taken from a sphere, or hemisphere, will

leave a remainder having an algebraic quantity for the

measure of its attraction. There is yet another problem ;

viz. to find the nature of the curve bounding the base,

when the attraction of the cylindric portion itself is an

algebraic quantity. It is scarcely necessary to observe that

equation (^), which supposes the fluent, with respect to $,

to be taken from 5= 0, to fi= •!-, is only adapted to parti-

cular cases. Let us take the general form

:

y^^^C (2Rcos..)l (2Rcos..-r)|) ^^^^
^ ^ J

•

sy C(2Rcos. ^)i (2Rcos. /)§ >

Or,

F= ±R ri +I-R /Cos.20-l/^^'^""-:^
^CQs.ei(g).

A simple inspection of these forms will point out many
ways of effecting what we propose.

Make, in equation (y), r=2Rcos. fl j i_(i_ cos.^9)t^

and it becomes

4 ^((2Rcos.%' (2Rcos. /)! . « ^ ) ^^ a «F= -/ < r -r (I — cos. " a) i Cos. &.$ =V ((2RC0S. <>)? (2Rcos. ^p
^

'S

— RyCos. ""*"
6.S; the integral to be taken from 6=0, to

d = —
. It is evident, that this will be an algebraic quan-

tity, as the problem requires, when n is any odd whole po-
sitive number. The curve, moreover, which bounds the
base of the cvlinder is always algebraic.

Defi'
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Definition.

Let (A) and (B) be portions, intercepted within the

hemisphere (H), of different cyhnders ; if the, attraction of

(A) be equal to the attraction of (H) — (B), 1 call these

cylinders reciprocal as to attraction.

Problem.

Tofind any numler of reciprocal cylinders such that the

altraclion of (A), or its equal (H) — (B), shall be an alge-

braic expression.

This will be efftcted, if the curves bounding the bases

of (A) and (B) be of such a nature, that the radii vec-

tpres, drawn from the attracted point, are,

for (A), r= 2Rcos. e{l — (I— cos.^''6)t]'

for (B), r = 2Rcos.9(l- cos.^"fi),

and 71 be taken anv odd whole positive number : for, by what
has been shown, in this and the former paper, we have

Attraction of (A) = Attraction of (H) — (8) =
— R /'cos."''^"5 . 5 the fluent to be taken from 9 = 0, to

$ = — *
2

We may find cylinders whose portions, intercepted by
the hemisphere, have algebraic expressions for their at-

traction, by making r = SR cos. $ {] — m cos. "S), or

r = 2R cos. 1(1 —7n sin.
""

fl), and determining m in such

a manner as to eliminate the arcs from the expression ot

the attraction. But this will not be so neat as the former
method, because there will be radicals employed. I shall

liowever give an example :

Substitute, in (2), the first of the abov^-mentioned values,

and there arises

F= |- R/9 4-
I
Rj^co^.^^.l-~m^-Rj^cos.^'''^^&.9;

here 3n-\-2 must be a whole even positive number, greater

than 2: as to the integral, it must evidently be taken from

such a value of 5, as gives cos. "" = —, to 9 = — . For
' ^ m '2

2
a particular example, let 3« + 2=:4, or n= —

; then,

* Those cylinders will also lie reciprocal, the equations of whose bases

ii-e I'-QK co».i?| 1 -(1— sin.^" ^j* 1 , 7'=s.i;R cos.# (1— $ia."'^'''^>
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—-TO - R/cos. fl J = -^;— /s COS.'' 6 J = -^—/ ^^
39 +

4 COS. 2^J+ COS. 4fl . 9 L av-.d F=
( J

- w^j Ry 3 +

(1 _^l) i. BAos. 29 J- -^ Aos. 49. 9.

J 4
Here the arcs are avoided by making m = — ,

' vi. =

/'-^y^j whence, F= — -^ R /*5cos. 29.9 + cos. i. I

= — ^ R sin. 29 — i R sin. 49.

This is the attraclion of the portion of such a cylinder

as has, for the radius vector of its base, r=2R cos. Q (l ^

{—y cos. "3"
9). The base of the cyhnder will plainly

consist of two parts like fig. 3 of the former paper.

The equation (-jj^ cos. ^9=1 gives cos. 9= - — ; so

that each portion of the base lies between 30 and 90 de-

grees, on each side of the diameter, passing through the

attracted point; and, within these liasits,

Having terminated what I meant to say respecting the

attraction of this kind of solids, I will add a word or two
concerning their solidity.

Let fig. 4 (Plate III) represent the base of a hemisphere,

A its centre, ABCG a curve, whose parts, on each side of
the radius AC, are equal and similar. Pat R =AC,
r =AD, 9 = the angle DAC. If we conceive a cylinder

erected on the base ABCG, the solidity (S) of the part

intercepted within the hemisphere is evidently S =
2^vR^— V- I rrh; or, taking the fluent, with respect to

r, so that it may vanish when r= 0,

S= |R^5_|y(R^_r^)f9 (a).

Make, in (s), r* = R^(l— sin. ""5); and, because the

curve denoted by this equation is contained in half the base
of the hemisphere, it becomes

S=:-J.R5—|Ry^sin.'"9,9.

Now, the first term —- R' is the solidity of one half

of
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of the hemisphere; consequently, the other part, viz.

-;rR^ Asia. "5.3 is what remains of the half hemisphere

after taking away the included portion of the cylinder,

whose base is defined by the equation r^= R-(l— sin.^"6);

and this expression of tlie sohdity will always be algebraic,

when n is an odd whole positive number. Let us now
find tlie equation of these curves in rectangular coordinates.

Put j:=A72, y= mn; then r^= R-(i— sin. "6) becomes

x^-i-y^=.R^(l "L—)', or, (x^ + y^f' =

R-
^

(x^ + 2/0 ~ y~
c > where n is an odd positive whole

number. When 7i = 1, x- + y- = Bx, and the curve is a
circle : This is the well-known case of Bossut.

Problem.

It is required to assign the bases of cylinders, which
may be the reciprocals (as to solidity) of those already foiuid:

that is, whose portions, included within the half hemi-

sphere, may = -^- R' Ain. 9 . L

This will be effected if we put, in equation (5), r* =
R^ ^^ 1-(1- sin. ^"6)^5 , for there results S = ^ RM ~

1 R? Al _ sin.
•''"

6). 9 = ~R' /sin.^" 9 . 9, the fluent to

be taken from 9 = to 9 = —. If we want these cylinders

to have their included portions algebraic, n must be aa
odd whole positive number.

I add another

Problem.

Assign the base of such a cylinder, as shall have an alge-

Iralc expressionJor the solidity of that portion which is in-

tercepted in the half hemisphere ; and shall satisfy the

further condition, that this intercepted solidity shall ap-

proach as near as we please to that of the half hemisphere

Itself.

Make, in equation (e), r*= R^ ^ 1 — (1— cos. 7^9)^1 , it

becomes
'

S = — R' - -| R'f{\^ cos. ?iS)
*9= - R' /cos. w9. 6 =

3«"
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-— sin.7j$. Now, let n= — , m being a large positive

whole number; the cos. n^ will difler very little from unit,

or r will very nearly equal H between the limits S= 0, and

-r . . . .
2'" "^ ^ .90"

fl = —-. within which limits S= —;— X R^ x sin. —
2 ' 3 2^

which is algebraic, because sin.— may be expressed al-

gebraically; and this value of S very nearly equals — R%
as the problem requires.

I am, sir,

Your obedient servant,

X.Y.

XVII. Of Coffee, and the Art of preparing it. Extracted

from Count Rumford's Eighteenth Essay.

JL HE author remarks that, ''among the numerous luxuries

of the table, unknown to our forefathers, coffee may be

considered as one of the most valuable. Its taste is very

agreeable, and its flavour uncommonly so; but its prin-

cipal excellence depends on its salubrity, and on its ex-

hilarating quality. It excites cheerfulness, without intoxi-

cation; and the pleasing flow of spirits which it occasions,

lasts many hours, and is never followed by sadness, languor,

or debility. It diffuses over the whole frame a glow of

health, and a sense of ease and well being which is ex-
tremely delightful : existence is felt to be a positive enjoy-

ment, and the mental powers are awakened, and rendered

uncommonly active." After some other judicious obser-

vations on the valuable properties of coffee, and the un-
certainty of the result in the coamion methods of preparing

it, the Count proceeds with his subject.

" Different methods have been employed in making
coffee; but the preparation of the grain is nearly the same
in all of them. It is first roasted in an iron pan, or in a

hollow cylinder made of sheet-iron, over a brisk fire; and
when, from the colour of the grain, and the peculiar fra-

grance which it acquires in this process, it is judged to he
suflicienlly roasted, it is taken from the fire, and suffered

to cool. When cold it is pounded in a mortar; or ground
in a hand-mill to a coarse powder, and preserved for use.

** Great care must be taken in roasting coffee, not t<k

roast it too much ; as scon as it has acquired a deep cin-

naraoa
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namnn colour, it should be taken from the fire, and cooled;

otherwise much of its aromatic flavour will be dissipated^

and its taste will becoaie disagreeably bitter.

" In some parts of Italy, coffee is roasted in a thin Flo-

rence flask slightly closed by means of a loose c(irk This
i? held over a clear fire nf burning coals, and continuallv

agitated. As no visible vapour ever makes its appearance

within the flask, the colour of the coffee may he distinctly

seen through the glass, and the proper moment seized for

removing the coffee from the fire.

" I have endeavoured to improve this Italian method, by
using a thin globular glass vessel with a long narrow cy-

lindrical neck. This globular vessel is six inches in dia-

meter, and its cylindrical neck is one inch in diameter and
18 inches long, ft is laid down horizontally, and supported

in such a manner on a wooden stand as to be easily turned

round its axis. The globular vessel projects beyond the

stand, and is placed,- at a proper height, immediately over

a chafina-dish of live coals. When this globular vessel is

blown sufficientiv thin : and when care is taken to keep it

constantly turning round, v\hen it is over the fire, there is

not the smallest danger of its being injured by the heat,

however near it may be to the burning coals.

" In order that coffee may be perfectly good, and very

high flavoured, not more than half a pound of the grain

should be roasted at once ; for, when the quantity is

greater, it becomes impossible to regulate the heat in such
a manner as to be quite certain ot a good result.

*' The end of the cylindrical neck of ihp. globular vessel

should be closed by a fit cork, having a small slit in one
side of it lo peruiit iht- escape of the vapour out of the

vessel. This cork should project about an inch beyond the

extremity of the neck of the vessel, in order that it may be
used as a handle in turning the vessel round its ajis, to-

wards the end of the process, when the neck of the vessel

becomes very hot. The progress of the operation, and the

moment most proper to put an end to it, mav he judged
and determined with great certainty, not only by the

changes which take place in the colour of the grain, but
also by the peculiar fragrance which will first begin to be

diffused by it when it is nearly roasted enough. This
fragrance is certainly owing to the escape of a volatile,

aromatic substance, which did not originally exist, as

such, in the grain, but which is formed in the process of
roasting it. By keeping the neck of the globular vessel

cold, by means of wet cloths, 1 found means to condense

this
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this aromatic substance, together with a large portion of
aqueous vapour with which it was mixed.
" The liquor which resulted from this condensation,

which had an acid taste, was very high flavoured, and as

colourless as the purest water ; but it stained the skin of a

deep yellow colour, which could not be removed by wash-
ing with soap and water; and this stain retained a strong

smell of cotfee several days.
" I have made several unsuccessful attempts to preserve

the fragrant aromatic matter which escapes from coffee

when it is roasting, by transferring it to other substances.

Perhaps others may be more fortunate. But I must not

suffer myself to be enticed away from my subject by these

interesting speculations.
*' If the coffee in powder is not well defended from the

air, it soon loses its flavour, and becomes of little value;

and the liquor is never in so high perfection as when the

coffee is made immediately after the grain has been roasted.

" This is a fact well known to those who are accustomed
to drinking coffee, in countries where the use of it is not

controltd by the laws; and if a government is seriously

disposed to encourage the general use of coffee, individuals

must be permitted to roast it in their own houses.
" As the roasting and grinding of coffee lake up some

considerable time, and caimot always be done without in-

convenience at the moment when the coffee is wanted ; I

contrived a box for keeping the ground coffee, which f have

found, by several years' experience, to preserve the coffee

much better than any of the vessels commonly U3ed for

that purpose. Jt is a cylindrical box made of strong tin,

four inches and a quarter in diameter, and five inches in

height, formed as accurately as possible within, to which

a piston is so adapted as to close it very exactly ; and, when
pressed down into it, to remain in the place where it is

Ifft, without being in danger of being pushed upwards by

the elasticity of the ground coffee which it is destined to

confine.
" This piston is composed of a circular plate of very

stout tin, which is soldered to the lower part of an elastic

hoop of tin, about two inches wide, which is made to fit

into the cylindrical box as exactly as possible, and so as

not to be moved up and down in it without employing a

considerable force. This hoop is rendered elastic, by
means of a number of vertical slits made in the sides of it.

On the upper side of the circular plate of tin, which
closes this hoop below, and in the centre of it^ there is fixed

a strong:
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a strong ring, of about one inch in diameter, which serves

instead of a piston rod, or a bandit- for the piston. The
cylindrical box is closed above hv a cover, which is fitted

to it with care, in order that ihe air which is shut up
within the box (between the piston and the cover) might
be well confined."

^' Boiling hot water extracts from coffee, which has been
properly roasted and ground, an aromatic substance of an
exquisite flavour, togetlier with a considerable quantity of

astringent niaiter, of a bitter but very agreeable taste; but

this aromatic substance, wlncij is supposed to be an oil, is

extremely volatile, and is so feebly united to the water

that It escapes from it into the air with great facility. If a

cup ot the very best coflee, prepaied in the highest perfec-

tion, and boiling hot, be placed on a table, in the middle
of a iarge room, and suffered to cool, it will in cooling fill

the room with its fragrance ; but the coflee, after having
become cold, will be found lo have lost a great deal of its

flavour. If It be again heated, its taste and flavour will be
still further impaired ; and after it has been heated and
cooled two or three times, it will be found to be quite vapid

and disgusting. The fragrance diffused through the air is

a sure indicaiion that fiie coffee has lost some of its most
volatile parts ; and as that liquor is found to have lost its

peculiar flavour, and also its exhilarating quality, there can
be no d(/ubt but that both these depend on the preservation

pf those volatile particles which escape into the air witli

such facility."

*' in order that coffee may retain all those aromatic par-

ticles which give to that beverage its excellent qualities,

nothing more is necessary than to prevent all internal mo-
tions among the particles of that liquid ; by preventing its

being exposed to any change of temperature, either during
the time employed in preparing it 3 or afterwards, till it is

served up.

•'This may bedone by pouring boiling water on the coffee

in powder; and surrounding the machine in which the

coffee is made, by boiling water; or by the steam of boiling

water: for tfic temperature of boiling water is invarialle^

(while the pressure of the atmosphere remains the same,)
and the leinperature of sieaai is the same as that of the

boiling water from which it escapes.
" But the temperature of boiling water is preferable

to all others for making coffee, not only on account of
its conslannjy but also on account of its being most
favourable to the extraction of all that is valuable in

the
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the roasted grain. I found that coffee infused with boiling wa»

ter was always higher flavoured, and belter tasted, than when
the water used in that process was at a lower temperature."

—

" As all kinds of agitation must he very detrimental to

coffee, not only when made, but also while it is making, it

is evident that the method formerly practised, that of put-

ling the ground cotiee into a coffee-pot with water, and

boiling them together, must be very defective, and must
occasion a very great loss. But that is not all ; for the

coffee which is prepared in that manner can never be good,

whatever may be the quantity of ground coflee that is em-
ployed. The liquor may no doubt be verv bitter, and it

commonly is so; and it may possibly contain something

that may irritate the nerves,—but the exquisite flavour and
Exhilarating qualities of good coffee will be wanlmg."-

" Coffee niav easily be too bitter, but it is impossible

that it should ever be too fragrant. The very smell of it

is reviving, and has often been found to be useful to sick

persons, and esjiecially to those who are afflicted with vio-

lent head-achs. In short, every thing proves that the vo-

latile, aromatic matter, whatever it may be, that gives

flavour to coffee, is what is most valuable in it, and should

be preserved with the greatest care; and that, in estimating

the strength or richness of that beverage, its fragrance
should be much more attended to, than either its bitterness

or its astringency."
" One poimd averdupois, of good Mocha coffee, which,

when properly roasted and ground, weighs only fourteen

ounces, serves for making fifty-six fu"l cups of the very be!>t

coffee, in my opinion, thai can be made.
" The quantity of ground coffee w hich I use for one

full cup, is 108 grains troy, which is rather less than a

quarter of an ounce. This coffee, when made, would fill

a coffee-cup of the common size, quite full ; but I use a

larger cup, into which the coffee being poured boiling hot,

on a sufficient quantity of sugar (half an ounce), I pour

into it about one-third of its volume of good sweet cream,

quilc cold. On stirring these liquids together, the coffee is

suddenly cooled, and in such a m.anner as not to be exposed

to the loss of any considerable portion of its aromatic par-

ticles in that process.

" In making coffee, several circumstances must be care-

fully attended to: in the first place, the coffee must be

ground fine, otherwise the hot water will not have lime to

penetrate to the centres of the particles; it will merely

soften them at their surfaces, and, passing rapidly between
them.
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them, will carry away but a small part of those aromatic

and asiringt-nt substances on which the goodness of the

liquor entirely depends. In this case, the grounds of the

coffee are more valuable than the insipid wash which has

been hurried through them, and afterwards served up under
the name of coffee."

*' As di gill is a measure well known in England,' I shall

adopt it as a standard measure for a cup of coffee ; and as

it is inconvenient to fill coffee-cujis quite full to the brim,

I shall propose coffee-cups to be made of the form and di-

mensions thev now c.mmonly have, or of a size proper

for containing 84- cubic inches of liquor, when filled quite

full to the brim. I have found by the results of a great

number of experiments,, that one qiiarler of an ounce aver-

dupois of eround coffee is quite sufficient to make a gill of
most excellent coffee, of the liighest possible flavour, and
quite strong enough to be agreeable.^'

" Formerly, the ground coffee being put into a coffee-

pot, with a sufficient quantity of water, the coffee-pot was
put over the fire, and after the water had been made to

boil a certain time, the coffee-pot was removed from the

fire, and the grounds having had time to settle, or having
been fined down with isinglass, the clear liquor was poured
off, and immediately served up in cups.

*' From the results of several experiments which I made
with great care, in order to ascertain what proportion of
the aromatic and volatile particles in the coffee escape, and
are left in this process, i founrl reason to conclude, that it

amounts to considerably more than half."
** When coffee is made in the most advantageous man-

ner, the ground coffee is pre'^sed down in a cylindrical ves-

sel, which has its bottom pierced with many small holes,

so as to form a strainer; and a proper quantity of boiling

hot water being poured cautiously on this layer of coffee iu

j)owder, the water penetrates it by degrees, and after a cer-

tain lime begins to filter through il. This gradual per-

colation brings continually a succession of fre?h particle*

of pure water into contact with the ground coffee ; aiul

when the last portion (;f the water h.is passed through it,

every thing capable of being di>solved by the waier will be
found to he so complettly wa-hed out of it, thai what
remains will be of no kind of value.
" It is however necessary to the complete success of this

operation, that tlie coffee should be ground to a powder
sufficiently fine."

*' la order that the coffee may be perfectly good, the
stratum of ground coffee, on which the boiling water is

Vol. 41. No. 178. FeZ;. 1813. H poured.
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poured, must be of a certain thickness, and it must he

pressed together with a certain degree of force. If it be

too thin, or not suiiicienily pressed together, the water will

pass through it too rapidly ; and if the layer of ground
coffee be too thick, or if it l)e too mtich pressed together, the

water will be loo long in passing through it, and the taste

of the coffee will be injured."

The author recommends as of importance that the sur-

face of the coflee be rendered quite level after it is put into

the strainer, bef(;re any attempt is made to press it together,

that the water in percolating may act equally on every

part. For this purpose he uses the following contrivance :

*' The circular plate of tin, with a rod fastened to its cen-

tre, which serves as a rammer for pressing down the ground
coffee, has four small projecting square bars, of about one-

tenth of an inch in width, fastened to the under side of it,

and extending from the circumference of the plate to within

about one quarter of an inch of its centre. On turning

this plate round its axis, by means of the rod which serves

as a handle to it, (the rod being made to occupy the axis

of the cylindrical vessel,) the projecting bars are made to

level the ground coffee j and after this has been done, and

not before, the coffee is pressed together.
'* 'ibis circular plate is pierced by a threat number of small

holes, which permit the water to pass through it, and it re-

mains in the cylindrical vessel during the whole of the time

that the coffee is making. It reposes on the surface of th«

ground coffee, and prevents its being thrown out of its place

by the water which i§ poured on it. The rod which serves

as a handle to this circular plate is so short, that it does

not prevent the cover of the cylindrical vessel from being
put down in*.o its place.'*

7\vo-tbJrc!3 r'x an inch answers best for the coffee in powder
before itl'

;
;i.«std together, and the pressure should be such

as to reduce the thickness to something less than lialf ar. inch,
'* A Table, showing the diameters and heights of the

cylmdrical vesj^els (or strainers) to be used in making ths

following quantities of coffee :

Quantity of Coffee to Diameter of the Heig-ht of the

be iiiade at once. Strainer. Strainer.

1 cup ]^ inches .... 5| inches.

2 cups 24- 5,i

3 or 4 cups 2|- 5

5 or 6 cups 34- • • • 5-1-

7 or 8 cups 4 5\
9 or 10 cups .... 4|. 54-

.11, or 12 cups.... 5 ...,.,.,. 5i."

As



Of Coffeef and the Art ofpreparing it. 1 1

5

As these heights are nearly equal, the Count recommends
Jhat the strainers be all made of the height of 5\ inches^

and suspended in their reservoir at such a height that their

bottoms be above the percolated fluid when all has passed

through.
*• The reservoir and its boiler must be soldered together

above, at their brims; and the reservoir must be suspended
in its boiler, in such a manner thnt its bottom may be
about a quarf^r of an inch al)c>ve the bottom of the boiler.

" The small quantity of water which it will be necessary

to put into the boiler, in order that the reservoir for the

coffee may be surrounded by steanj, may be introduced by
means of a small opi-ning on one side of the boiler, situated

above, and near the upper part of its handle.
" The spout through which the coffee is poured out

passes throuoh the side of the boiler, and is fixed to it by
soldering. The cover of the boiler serves at the same time
as a cover for the reservoir, and for thecvhndrical strainer;

ami It is made double, in order more effectually to confine
the heat,

" The boiler is fixed below to a hoop, made of sheet-

brass, which is pierced with many holes. This hoop,
which is one inch in width, and which is firmly fixed to

the boiler, serves as a foot to it when it is set down on a
table, and it supports it in snch a manner that the bottom
of the boiler is elevated to the height of half an inch above
the table.

" When the boiler is heated over a spirit lamp, or over s.

small portable furnace in which charcoal is burnt, as the

vapour from the iire will pass off through the holes made
in the sides of the hoop, the bottom of the Jioop will al-

ways remain (juite clean, and the table-cloth will not be in

dangt^r of being soiled when this coffee-pot is set down on
the table.

" As the hoop is hi contact with the boiler, in which.

, there will always he some water, it will be so cooled hy
this water as never to become hot enough to burn the table-

cloth.

*' The bottom of the boiler may he cleaned occasionally,

on the underside, with a brush or a towel ; but it shoidd not
be made bright; for when it is brishi it will be more dif-

ficult to heat the water in it tlian when it is tarnished and
of a dark-brown colour.

" But the sides of the boiler should be kepi as hri<rht as
possible

;, for, when its external surftce is kept clean and
tjright, the boiler will be less cooled by the surrounding

H S cola
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cold bodies, ihan when its metallic splendour is impairecS

by ncijlecting lo clean it*.

" As the small quantity of water which is put into the

boiler serves merelv f'or generating the steatn which is ne-

cessary in ordf to keep the reservoir and its contents con-
stantly hoiling-hot ; it" the reserve' r be made of silver, or

even c.f common tin, the h: iivr may, without the « Tialiest

daniier, be made of rapper; or of copper plated with suver,

which will give to the boiler an elegant appearance, and at

the same time render it easy to keep it clean on the out-

side.

" The boiler mav likewise be made of tin, and neatly

japanned on the outside, provided the hoop to which it is

iixed below be made of copper ; but this hoop must never

be japanned nor painted ; and it must alwavs be made of"

sheet-copper or silver ; and the boiler must always be

heated over a small portable fire-place or lamp, somewhat
less in diameter above, than the hoop on which the boiler

3s placed.
'* In order that the fiat bottom of the boiler may not

smother and put out the fire, the brim of the small fur-

nace 01 chafing-dish, which is used, must have six pro-

jecting knobs at the upper part of it, each about one quarter

of an inch in heitj-ht, on which the bottom of the boiler

may rest.

*' If these knobs (which may be the large heads of six

jiails) be placed at equal distances from each other, the

boiler will be well supported; and as the hot vapour from
the ftre will pass off fn^cly between th'^m, the fire will burn
well. As a very small fire is all that can be wanted, no
inconvenience whatever will arise from the heating of the

boiler on the table, in a dining-room or breakfast-room,

especially if a spirit lamp be used ; and the quantity of heat

wanted is so very small, when the water is put boiling hot

into the boiler, thai the expense for spirits of wine would

* " T hav« in my po'scss-on two porcelain tea-pots of the same f»rm and
dimensions, OKC of wliich is gik all over on the outside, and might easily

be mistaken for a gold tea-pot ; the other is of its natural white colour,

both within and without; being neither painted nor gilt. When they are

boih filled at the same time with boiling water, and exposed to cool in

the snme room, tiiai which is gilt retains its he.it half as long again as thar

which is not gilt- Tiie times employed in cooling them a given number of"

degrees, are as three to two.
" The tesult of this interesting experiment (which I first made about

seven years ago) affords a good and substantial reason for the prefereuce

whicli English ladies have always given to silver tea-pots. The de-

tail.- of this experiment m.ay be scon in a paper published in the Memoirs of

the French National Institute for the year iS07."

not^

1
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teot, in London, amount to one penny a dav, when coffee

is made twice a day for four persons.
'* ft is a curious fact, ^ut it is nevertheless most certain,

that, in some cases, spirits of wine is cheaper, when em-
ployed as fuel, even than wood. With a spirit lamp con-
structed on Ar(;!;and's principle, but with a chimney made
of thin sheet iron, which I caused to be made about sevea
years ago, (and which has since become very conunon in

Paris*,) I heated a sufficient quantity of cold vvater, to

make coffee for the breakfast of two persons, and kept the

coffee boiling hot, one hour after it was made, witli as

much spirits of wine as cost tuo sous, or one penny Eng-
lish money."

Description of the 'Figures.

^' e.— (Fig. 1. PI. Ill ) is tlie cyhndricai strainer, into which
the ground cof?' e is put, iti order that boilini: hot water
may be poured on it ; when this slraiiicr is filled with,

boiling wa!er (after ground coffee has been properly

pressed down on its hot torn,

)

<f
I)—is the ground coffee in its place.

*' c—is the handle of the rammer which is represented in

its ph^ce.

*' d—is the reservoir for receiving the coffee which de-
scends into it from the stranier; and

" e—is the spout liirough which the coffee is poured out.
'^f—is the boiler, into which a small quantity of water is

put, for the sole purpose of generating sleam, for

keeping the reservoir hot.
'^ g—is the opening by which the water is poured into the

boiler or out of it ; this opening has a flat cover, which
moves on a hinge, that is represented in the figure.

'•^ Thu boiler is of a conical form, and is enlarged a lutie at

its upper extremity, in order to receive ibe cover which
closes it above.

*' Tile reservoir and the boiler arc fixed together above by
soldering, so that the reservoir remains suspended in

the boiler.

^* The cylindrical strainer is suspended on the vippei- ex-
tremity of the reservoir, by means ')f a flat projecting

brim about two-tenths oi an inch b»-oad.

" h— IS the hoop, made of sheet-copper, and perforated

with a row of lioles, on which the l)oiler reposes : a

* " I intend, if possible, to send unc of these spirit lamps to England,
with this lissay, in urdcr tiiat it m.iv l>c put into liitt Lands of *ome work-
man there, who may be disposed to imiti'ii; it.'*

H 3 pjirt
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part of the bottom of the boiler is seen through these

holes.

**The reservoir is represented by rloUed lines, in order the

better to distinguish ir.

"The diarntier of the hoop A, on which the cofTfe-pot

stands, should aUvavs be at least six niches in diameter

whatever mav be the contents of the coffee-pot ; aiid the

spirit lamps or portable furnaces, used with these coflee-

pots, should always he Talker less than six mclies in dm'
meter uhove, or at their openings, in order thai the bottom
of the cofFee-pot may, in all cases, be set dow n properly

on the six kuo'is, belorging to the lamp or the furnace,

which are destined lo supfiort it.

'*The figure 2. has been added, in order to show how the

same coffee-pot may be made to serve for making any
number of cups of coffee, within certain limits, that maybe
wanted, bv bemg furnished with stramers of different sizes,

ihKt)
*' Each of these strainers has its separate rammer to ram

down the ground coffee placed in it, but one conimon han-

dle serves for them all. This handle is screwed into the

middle of a circular plate, which fornis the principal part

of the rammer.
** The circular plate w hich belongs to each of these

Strainers, remains in it when the coffee-pot is not in use,

and the handle remains attached to the circular plate be-
longing to the smaller strainer."

One or other of these strainers is used in proportion to

the number of cups wanted—or they may be used in suc-

cession, for any number ; and as the heat always remains
the same during the whole of the time employed in these

operations, the coffee is just as good as if the whole of it

were made at once.

In these coffee-pots the boilers mav be '* made sufficiently

capacious for healing the water necessary for making the

coffee, as well as that which is required for generating the

steam which is employed for keeping ihereservoirboilinghot.

But when this method is employed, it will be necessary that

the boiler should be furnished with a brass cock, placed about
one quarter of an inch above the level of its bottom, in order

that the boiling water necessary for pouring on the ground
coffee in the strainer may be drawn off without removing
the boiler from the fire. Bv placing this brass cock im-
mediately under the handle of the coffee-pot, it may be so

united to it as almost lo escape observation."

*'As coffee is very wholesome, and may be afforded at a very
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low price, especiallv in countries which have colonies where

the climate is proper for growing it, many public advantages

would be derived from the general introduction of it among
all classes of society. One most important advantage,

which, on a superficial view of the subject, is not very ob-

vious, would UKJSt probably be derived from it. As coffee

possesses, in a high degree, an exhilarating quality, it

would, in some measure, supply the place of spirituous

liquors among the lo^er classes of the people."

Persons who may not find it convenient to use spirit

lamps and portable furnaces, may use these coffee-pots over

a conmion chimney fire, in which case the perforated hoops

are not necessary.
** For very poor persons, who cannot afford to buy a

coffee-pot, i shall recommend a very simple contrivance,

by means of v.'hich coffee may be made, and even in the

highest possible perfection.—I have often made use of this

contrivance in preparing my own breakfast, and I have not

found the coffee to be m the least inferior to that made iiji

the most costly and couiplicaicd machines.
*' The whole of this apparatus consists of a coffee-cup,

which should hold about three quartei's of a pint ; and a

strainer, made of tin, which is suspended in it by its brim.

(See fig. 3.) This coffee-cup should be cylindrical, and,

when employed in making one gill of good strong coffee,

should be three inches in diameter within, and three inches

and a half deep. The lower part of the strainer is one inch

and a half in diameter, and one inch deep; and the upper

part of it two inches and nine-tenths in diameter, and about

one inch and a half in depth. The water which is poured

on the ground coffee should be boiling hot ; the cup and
the strainer having both been previously heated, by dipping

ihcm into boiling water.

" When all the coffee has passed into the lower })art of

the cup the strainer may be taken away, and the cup may
be covered with the cover of the strainer. I do not think

it pt)ssible to contrive a more simple apparatus than this

for making coffee, nor one in which coffee can be made in

^higher perfection.

" That represented by figure 4, which is of a size pro-

per for making two cups of coffee, is equallv simple; and
as it may be made entirely of pottery, it would cost a mere
trifle, perhaps not more than a slhlhng. Ttie cup, which
serves in two capacities, first as a reservoir in makinir the

coffee, and then as a cup in drinkuig it, (and which, in a

11 4
^

family,
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family, may be used for other purposes,) is three inches and
a half" in diameter, internally, and four inches deep.

'* As many persons may preler coffee-pots made entirely

of Staffordshire-ware, porcelain, or other pottery, to those

made of the metals, not only on account of the low prices

at which they may he afforded, but also on account of their

• sujterior neatness and cleanliness, I have added the figure 5,

which, on a scale of half the full size, represents a coffee-

pot made of pottery, of a size proper for n)aking five or

six cups of coffee at once, or three, four, five, six, seven, or

eight cups, if two strainers are used, one after the other.

When this coffee pot is used, it wdl be necessary to place

it in boiling water'to keep it hot, and it will be useful to

cover the whole with a c\lindrical vessel turned upside

down ; bv which means boih the strainer and the coffee-

pot will be surrounded by hot steam, which will contribute

very esseatially to the goodness of the coffee. As soon as

the coffee has passed into the coffee-pot, the strainer may
be taken awav ; and the coffee-pot covered with the cover

which is common to a, and to the strainer.

" 1 shall conclude by a few observations on the means
that may be used for preserving ready made coffee, good
for a considerable time, in bottles.

" Tlie bottles having been niade very clean, must be put

into clean cold water, in a large kettle, and the wat'er must
be heated gradually, and made to boil, in order that the

bottles may be heated boiling hot. The coffee, fresh pre-

pared and still b(>ilin2; hot, nuist be put into these heated

bottles, which must be immediately well closed with good
sound corks. The b^;tties must then be removed into a

coo! cellar, where they must be kept well covered up in dry

sand, in order to preserve them from the light. By this

means ready-made Coffee may be preserved good for a long

time; but great care nmst be taken not to let it be exposed

to the light, otherwise it will soon be spoiled. When
wanted for u.se, the coffee must be heated in the bottle and
before the cork is drawn ; otherwise a great deal of the

aromatic flavour of the offee will be lost in heating it.

AviiS. in order that it may be heated in the bottle, without
danger, the bottle must be put into cold water, and this

water must be gradually heated till the coffee has acquired

the degree of heat v\hich is wanted. The cork may then

be drawn, and the coffee poured out, and served up.
'* As good coffee is very far from being disagreeable

Avhen taken cold, and as there is no doubt but it must be

quite
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quite as exhilarating when cold as when it is taken hot.

why should it not be made to supply the place ot" those

perniciotis drams of spirituous liquors, which do so

much harm ?

*' Halt a pint of good cold coffee, properly sweetened,

which would not cost more tiian halt a pint of porter,

wuu d be a much more refreshing and exhilaratuig draught;

and would no doubt be incomparably more nourishing.
" How much then must it be prcierable to a dram of

gin 1

" The advantages and disadv^antages to agriculture and
commerce, which would arise from the introduction of a

new' beverage for supplying ihe place ol malt liquors and
ardent spirits distilled from gram, njust be estimated and
balanced by (hose whose knowledge of political ceconomy
fits them for determining these most intricate and impor-
taiii questions."

This ingenious Essay also presents descriptions (with

engravings) of elegant coffee urns; but as these are destined

for the opulent, we iieg to reter for further particulars to

the Count's Eio;hteenth Essay.

XVIH. Some Remarks on the Use of Nitrat of Silver, for
the Deieclion of vimute Portions of Arsejiic. By Alex.
;Mahcet, M.D. F.R.S. one of the Physicians to Guy's
Hospital*.

J.N the interesting account of the poisonous effects of arse-

nic, presented to the Society by Dr. Roget, and published

in the second volume of the Medico-Chirurgical Transac-
tions t, the author has recommended, for the detectii)n of
this poison, a test which [ pointed out to him, and which,
from a variety of experiments which we tried together,

with a view to ascertain its comparative merits, we were
induced to consider as the most effectual of all the tests

hitherto used for that purpose. The method cwnsists sim-
ply in adding in succession, to the fluid suspected to con-
tain arsenic, minute quantities of solutions of ammonia and
of nitrat of silver; by which means, if the smallest quan-
tity of arsenic be present, a dense yellow precipitate will be

produced
I

* From the third volume of the Medico-Chirurgioal Iransaclions, pub-
lished l>y the Medical and Chiruri^ical Society of London

f 1 take this opportunity of stating, at Dr. Rogtt't rcque«.t, that tlie pa-
tient, whose ca?e he there related, coujplettly recovered her health, and hat
remaiucd >v«ll evrr lilicc.

All
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All the particulars respecting; this mode of detection

having been fully stated by Dr. Rogei, with such references

to former writers en the subject as the case required, it

would be quite superfluous to enter mto any further detail

on this liead. My object in resuming the subject, the

practical importance of wliich need noi be pointed out, is

to communicate to the Society the result of an inquiry

whicii I have made on the nature of the yellow precipitate,

the appearance of which is assumed as denoting the pre-

sence of arsenic, and to answer some objections which have

been made against this test by Mr. Sylvester, of Derby, in

a paper on metallic poisons, recently published in Nichol-
son's Journal* .

The yellow compound in question has the following

properties :

If, after being well washed with distilled water, it be

suffered to stand for some time in an open vessel, it gra-

dually passes to a brown colour ; but it does not, like ni-

trat of silver, become black on continuing this exposure.

It is readily soluble in dilute nitric acid. It also dissolves

on adding an excess of ammonia at the moment of its

formation
J
but after it has been separated and dried, it is

no longer sensibly soluble in ammonia.
If a small quantity of this precipitate be exposed to the

heat of a lamp on a slip of laminated platina, a white smoke
arises from it, and metallic silver remains attached to the

platina. The reduction of the silver, in the form of a glo-

bule, is still more distinct and striking, if a little carbona-

ceous matter be mixed with the precipitate, and the blow-

pipe applied.

When the yellow precipitate, inclosed in a tube, is ex-

posed to the heat of a lamp, the white smoke condenses

on the cold part of the tube, in minute octohedral crystals

of arsenious acid.

It appears, therefore, that the precipitate in question is a

combination of white arsenic (arsenious acid) and silver, or

an arsenite of silver ; and it is inferred that its formation,

when ammonia and nitrat of silver are added to a mixture

containing arsenious acid, is owing to a double elective de-

composition of the arsenite of ammonia by the nitrat of

silver, in consequence of which arsenite of silver is formed,

and separates as an insoluble precipitate from the nitrat of

ammonia which remains in the solution. The addition of

ammonia is necessary, because arsenic acid alone cannot

* KichcJson s Journal for December 1812, vol. xxxiii. p. 306.

decompose
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cSecompose nltrat of silver; but in Fowler's solution, ia

which the nrsenic is already combined with an alkali, the

decomposition takes place at once, without any addition

of ammonia. The fixed alkalies, therefore, can answer a

similar purpose ; but amu)ouia has this advantage, that it

does not, when added singly, decompose nitrat of silver,—

a

circumstance which, in using the fixed alkalies, might oc-
casion some confusion *.

With regard to Mr. Sylvester's objection, T shall, pre-

viously to my offering any remarks upon it, state it in his

own words ; " If ever muriatic acid be present,*' savs this

gentleman, '' the test is then wholly useless, as a muriat
of silver will be imniediately formed, and the yellow com-
pound, said to be so unequivocal in its indication of arsenic,

of course be prevented from appearing,"

This danger of ambiguity, however, though applyinsr in

some degree to the process in question, and well deserving

to be noticed, will be found to have been gi»;atly overrated;
and there are such easy and obvious means by uhich this

ambiguity can be entirely removed, that it can make no
solid objection to the utility of the test.

There cannot be the least doubt, as Mr. S. observes, hut
that whenever nitrat of silver is added to a solution con-
taining muriatic acid, a precipitate of muriat of silver must
be the consequence. But if the nitrat of silver be added
in excess, the arsenite of silver is also thrown down bv the
intervention of ammonia, and a mixed precipitate of luna
cornea and arsenite of silver is obtained, which partakes
more or less of the yellow colour of the latter, according
to the proportion of the two salts.

li to this dubious precipitate a few drops of dilute nitric

acid be added, the arsenite of silver is instantly dissolved,

and the muriat of silver, which is insoluble, immediately
resumes its peculiar density and whiteness. If a little am-
monia be now added to the clear fluid, the yellow precipi-
tate appears m the most distinct manner, and becom.cs even
more characteristic from a comparison with the white pre-

* It is necessary, as Dr. Rojjet has observed in the paper already quoted,
ihat the quantity of ammonia should not be too large; for in that case the
precipitate is redissolved. But, even then, it may be made to reappear, by
the addition of nitric acid in sulKcient quantity to saturate the alkali. In
this case, however, the precipitate is not permanent, owinjj, I find, to its

being soluble in the nitrat of ammonia wliich is formed in tiie process.
Carbonat of ammoDia has also the property of producing and redissolving
the precipitate.

The fixed alkalies ia excess have not the power of redissolving the preci-
pitate.

cipitale,



124 On G periscopic Cafnera Ohscura

cipifate, the appearance of which differs from this in every
respect.

By this method, I believe that every objection to t,he test

Vi'iW be removed ; and in order to anticipate all anibiguily,

and to avoid any crMPplicatiou or practical difliculty in its

application, I would propose to modify the process in the

following manner:
To the suspected fluid, previously filtered, add, first, a

little dilute nitric acid, and, afterwards, nitrat of silver, till

it shall cease to produce any precipitate. The muriatic

acid beinff thus removed, whilst the arsenious acid (if any,

and in whatever state,) remains in the fluid, the addition of

ammonia will instantly produce the yellow precipitate in

its characteristic form. It is hardly necessary to add, that

the quantity of ainmonia must be sufficient to saturate any
excess of nitric acid which the solution may contain.

^IX. Oji a Veristopic Camera Qhsaira and Microscope.

By William Hyde Wollaston, M.D. Sec. R.S.*

Although the views which I originally had of the ad-

vantage to be derived from the periscopic construction of
spectacles t naturally suggested to me a corresponding im-
provement in the camera ohscura, by substituting a me-
niscus for the double convex lens, I have hitherto deferred

making it known to others, except as a subject of occasional

conversation.

Since in vision with spectacles, as in common vision,

the pencil of rays received by the eye in each direction is

small, the superiority of that form of glass, which disposes

all parts of it most nearly at right angles with the visual

ray, admits of distinct demonstration : but with respect to

the camera obscura, where the portion of lens requisite for

sufficient illumination is of considerable magnitude, al-

though it is evident that some improvement may be made
in the distinctness of oblique images on the same principles ;

vet as the focus of oblique rays is far from being a definite

point, the degree in which it may be improved is not a fit

subject of mathematical investigation.

1 have thfrefore had recourse to experiments, in order to

determine by what construction the field of distinct repre-

ser^tation may be most extended ; and I trust the result

\vill be acceptable to this Society. I shall take the same

* From thePhiloscphica! Transactions for 1812, part ii.

f Phil. Mag, Tol. xvji. Nicholson's Jcuriial,vii, 143.

opportunity
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opportunity to describe an improvement in the construction

of the simple microscope, which may also be termed peri-

scopic, as the object of it is to gain an extension of the

field of view, upon the same principles as in the preceding

instances, namelv. by occasioning all pencils to pass as nearly

as may be at right angles to the surfaces of the lens. The
mode, however, in which this is effected is apparently

somewhat different in the practical execution.

Tn the common camera Glsciira, where the images of

distant objects are formed on a plane suri'ace to which the

lens is pu-allel, if the sui faces oi the lens bit both convex,

and equally curved (as in fig. I. Plate IV) ; and if the distance

of the lens be such, that ihe images formed in the dnectioa
of its axis CF be most distinct, then the images of lateral ob-

jects are indistinct in a greater or less degree, accordingly

as they are more or less remote from the axis. The causes

of this inc'istinctness may be considered as twofold ; for, iu

the first place, all parts of the plane, excepting the central

point, are at a greater distance from the centre of the lens

than its principal focus ; and secondly, the point /", to

which any pencil of parallel rays passing obliquely through
the lens are made to converge, is less distant than the prin-

cipal focus. On this account, it is in genera! best to place

the lens at a distance somewhat less than that which would
give most distinctness to the central images, because in that

case a certain moderate extension is given to the field of
iew, from an adjustment be^er adapted to lateral objects,

without maleriaUv impairing the brii;hlness of those in the

centre. The want of distinctness, however, is even then.

only diminished in degree, l)ut is not remedied.

The construction by which I \)ropose to obviate this de-

fect is represented in the second fic;ure, in which are seen
the essential parts of a periscopic camera m their due pro-
poriion to each other. The lens is a meniscus, v;ith the

curvatures of its surfaces about in the proportion of two to

one, so placed that its concavity is presented to the objects,

and its convexity toward the plane on which the imaoes
are formed. The aperture of the lens is four inches, its

focus about twenty-two. There is also a circular opening,
two inches in diameter, placed at about one- eighth of the

focal length of the lens from its concave side, as the means
of determining tlie quantity and direction of rays that are

to be transn)itied.

The advantage of this construction over the common ca-

mera obscura is such, that no one who makes the com-
parison can doubt of its superiurity ; but tlie causes of this

mav
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may require some explanation. It has been already ob-
served, thai by the common lens, any oblique pencil of rayS

is brought to a focus at a dislance less than that of the

principal focus. But in the construction above described,

the focal distance of oblique pencils is not merely as great,

but is greater than that of a direct pencil. For since the

effect of the first surface is to occasion divergence of parallel

rays, and thereby to elongate the focus ultimately produced

by the second surface, and since the degree of that diver-

gence is increased by obliquity of incidence, the focal

length resulting from the combined action of both surfaces

will be greater than in the centre, if the incidence on the

second surface be not so oblique as to increase the conver-

gence. On this account, the opening E is placed so much
nearer to the lens than the centre of its second surface, that

oblique rays E/', after being refracted at the first surface,

are transmitted through the lens nearly in the direction of

its shorter radius; and hence are made to converge to a

point so distant that the image (at J) falls very nearly in

the same plane with that of an object centrally placed.

In the use of spectacles by long-sighted persons, the

course of the rays in the opposite direction is so precisely

similar, that the same figure might serve to illustrate the

advantages of the periscopic construction. For the pur-

pose of seeing the extended page of a book (as at AB) with

least fatigue to the eye, that form of lens will be most be-

neficial, which renders the r!tys received from each part of

its surface parallel ; and this is effected by the exact coun-
terpart to the preceding arrangement; for in this case the

opening E represents the place of the eye receiving parallel

rays from the lens in each direction, instead of transmitting

them from a dislance towards it.

There is, however, this difference between the two cases,

that in the camera obscura a much larger portion of the

lens is required to conspire in giving a distinct ima^e of

any one object ; so that the conformation best adapted for

lateral objects would not be consistent with distinctness

at the centre ; and hence arises a limit to the application of

the principle. On the common construction, the whole

lens is so formed as to give brilliancy and distinctness at

the centre alone, without regard to lateral objects. In

adopiing such a deviation from the customary form, as I

propose, in favour of a more extended view, some diminu-

tion of the aperture is required in order to preserve the

desired distinctness at the centre. In my endeavours to

ascertain the most eligible form of meniscus for this pur-

pOSCj
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pose, I have assumed sixty degrees to be the field of vie\w

required. But when so large a field is not wanted, then

a lens that is less curved will be preferable; and the pro-

portijn of the radii must be varied according to the angular

extent intended to be included.

For the purpose of estimating by what combination of
radii any required focal lengih may be given to a meniscus^

I have contrived a diagram by which very much labour of
computation may be saved, as a very near result may be

obtained by mere inspection. This contrivance is founded
on the well known formula for the focal length of any

lens F =
_^

: m being a certain multiple obtained by

dividing the sine of refraction by the difference of the sines

of incidence and refraction. Hence, in applying this for-

mula to the meniscus, F : R : : 7nr : R— r. In fig. 3, line*

expressive of these quantities are so arranged, that by as-

suming any point F corresponding to the focal lengih de-

sired, and drawing a line FR through a point R indicating

any supposed lengTh of the greater radius, the correspond-

ing lengih of the other radius will be found where the line

drawn intersects the middle line in the diagram.

In laying '.'own these lines, the lengih and position of

AF and AR v\'cic assumed at pleasure ; and ihey were di-

vided into any number of equal parts. But the positioa

and length of the middle line A^: was adapted with care to

the refractive power of plate glass in the following manner.

Since m = —:-^—- = 1*9S, a line BC was drawn from.
roua —

1

the point 10 in ihe line AR, parallel to AF, and equal ta

19-8 divisions of the primary lines; so that if r be =10,
then the line BC = mr. The distance AC being then di-

vided into ten equal parts, with their subdivisions, afforded

the means of continuing the same scale to any desired

length. Since the first line BC was laid down parallel to

AF, and equal to mr, any other lines drawn throua;h cor-
responding numbers 7 and 7, 8 and 8, Sec. will be also

parallel, and, by preserving due proportion, will correctly

represent 7nr. tjence, in all positions of the line FR, the
same similarity of triangles obtains, and the same pro-
portion of F : R : : wr : R— r; and conscquenlly tbe focal

length, corresponding to any assumed radii, is truly ascer-

tained.

For the purpose of duly proportioning the curvaturQS
of flinl-glassj a second line Ay might be laid down in a

mode



128 On a perhcopk Camera Olscura

jnode similar to the preceding, by adapting the multiple

''' = 1-58
„— = — to the different density of this glass.
S-l 11 / &

With respect to the construction of a microscope oft

periscopic principles, I believe the contrivance to be equally

new wuh the former, and equally advantageous. The
great desideratum in employing, high magnifiers is suffi-

ciency of lis;ht; and it is accordingly expedient to make
the aperture of the little lens as large as is consistent with

distinct vision. But if the object to be viewed is of such

niacnitude as; to appear under an angle of several degrees

on each side of the centre, the requisite distinctness cannot

be given to the whole surface bv a coiumon lens, in con-
sequence of the confusion occasioned by oblique incidence

of the lateral rays, excepting by means of a very small

aperture, and proportionable diminution of light.

In order to remedy this inconvenience, I conceived that

the perforated metal, which limits the aperture of the

lens, might be placed with advantage in its centre ; and

accordingly I procured two plano-convex lenses ground to

the same radius, and applyinji their plane surfaces on op-

posite sides of the same aperture in a thin piece of metal

(as is represented by a section, fig. 4), I produced the de-

sired efleot ; having viituallv a double convex lens so con-
trived, that the passage of oblique pencils was at right an-
gles with its surfaces, as well as the central pencil. With
a lens so constructed, the perforation that appeared to give

the most perfect distinctness was about one-fifth part of
the focal length in diameter ; and when such an aperture

is well centred, the visible field is at least as much as

twenty degrees in diameter. It is true that a portion of
hght is lost by doubling the nuinber of surfaces; but this

is more than compensated by the greater aperture, which,
under these circumstances, is compatible with distinct

vision.

Beside the foregoing instances of the adaptation of peri-

scopic principles, I should not omit to notice their appli-

cation to the camera lucida ; as there is one variety in its

form, that was not noticed in the description which I ori-

giualiy gave of that instrument*.

In drawing, by means of the camera lucida, distatit ob-

jects are seen by rays twice reflected {d, fig. 5), at the same
time and in the same direction that rays (e) are received

• Phil. Ivlag. ixvii. p. 343. Nicholson's Journal, ivii, p. 1,

from
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from the paper and pencil by the naked eye. The two re-

flr"ctions are effected in the interior of a four-sided glass

prism, at two posterior surfaces inclined to each other at

aa angle of 135 degrees. In th.e construction forn^erly

described, the two other surfaces of the prisn) are both

plane, through which the rays are simply transmitted at

their entrance and exit. But since an eye that is adjus:ed

for seeing the paper and pencil, which are at a short di-

stance, cannot see more distant objects distinctly without

the use of a concave glass, it may be assisted in that re-

spect by a due degree of concavity given to either, or to

both the transmitting surfaces of the prism. It is, how-
ever, to the upper surface alone that this concavity is

given ; for, since the eye is then situated on the side toward

the centre of curvature, it receives all the benefit that is

proposed from the periscopic principles.

XX. M. Figvir-r's neio Processfor depriving Vinegar and
other Vegetable Liquids of their Cvluur*.

J- HE agent employed is animal charcoal, and the process

is easy, oeconomical, and may be applied with equal facility

in the large as in the small way. To take away the colour

of vinegar, a litre of the red kind (red wine vinegar) cold,

is mixed with 45 grammes of bone charcoal, in a glass

vessel : this niixlure is shaken from time to tinrie, and in

two or three days the colour disappears so completely that

when filtered through paper it passes perfectly limpid,

without having lost any of its taste, smell, or acidity.

When the process is to be performed in the large way, the

charcoal is thrown into a cask of vinegar, which must be

stirred from time to time to renew the points of contact.

In the large way not above half the proportion of charcoal

is required as for small quantities : the colour does not

vanish so instanianeously, but the result is certain, nor

does the length of time the vinegar is lett in contact with

the charcoal at all injure it.

Vinegar thus rendered limpid may be rendered aromatic

by infusing plants in it beiore discoloration, or by niixing

with it afterwards a small quantity of alcohol charged with

the aromatic principle. It is then preferable to any cUher

vinegar for the table, the todet, pharmacy, and pickling

green fruits.

The highest coloured red wines treated in the same

* Abridged from Ann. dc Chini

.

Vol, 41. No. 178. i^V^'. 1813. I manner
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manner become perfectly limpid, retaining uninjured their

smell and taste.

In a similar manner the acid residuum from the prepara-

tion of sulphuric ether may be perfectly deprived of colour.

The residuum, mixed with an equal weight of water, is

filtered through paper (placed in a glass lunnel and sup-

ported by a small [)icce of cloth placed m the neck) to se-

parate the carbonaceous and oily matter formed bv the

action of the acid upon the alcohol. If 50 grammes of

bone black be mixed with a litre of the filtered acid, in a

inatrass, agitated from time to time, at the end of two or

three days, on filtering the mixture, tlie acid will pass

through perfectly colourless. By this means almost the

Avhole of the acid employed in the preparation of ether may
be recovered, and the acid (when evaporated to drive off the

water) n)ay be employed for any use to which sulphuric

acid is applied.

Tincture of turnsole, mixed with a small quantity of ani-

mal charcoal, speedly loses it§ colour.

The charcoal is prepared as follows : Fill a crucible with

the most compact parts of ox and sheep bones; lute the

cover carefully, leaving only a small opening at the top

;

place the crucible on a forge fire, and heat it gradually till

red: when the flame from the oily and gelatinous parts of

the bones has ceased, diminish the opening and suddenly

raise the fire :—carburctted hydrogen gas and oxycarburet

will then be evolved. When cold reduce the charcoal, on
porphyry, to a fine powder.

Ivory black possesses the same property as bone black.

In a word, all charcoals prepared from animal substances

by calcination in close vessels, answer for this purpose.

XXI. Notice respecting some Experiments on Alcohol;

read before the Edinburgh Institute 2d February 1813,

By Mr. Hutton.

A HAVE been prevailed upon to communicate a notice of

some experiments and observations I have made on the

production of a great degree of cold. It is scarcely neces-

sary to observe, that my doing so at this time is not a mat-
ter of choice: these experiments and observations vi'ere

mentioned to my friends ; and they were made without any
injunction as to secrecy, as I did not anticipate that such
communications would either be received with so much
avidity, or repealed with so much eagerness. The conse"

queues
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1

quence has been, that accounts of" these experiments have
now got into very general circulation, and nianv very con-
trary and erroneous ideas have been entertained, not onlv
as to their extent, but even as to their nature: and it has

been imagined that a coniniunicalion hke the [ncoenl is

the only way to obviate these misconceptious.—miscon-
ceptions which I owe as much to you as to myself to re-

move.
The importance oF a mcth.od of producing a great de-

gree of cold becomes apparent, when it is considered that

it is at present a very cf^mmon opinion among chemists,

—

an opinion founded on a verv general analogy^—that aU
gases may be reduced to the state of li'-juids b\' the abstrac-

tion of caloric; and that, by a further abstraction of caloric,

all liquids in their turn rnoA,' be reduced to the solid state.

If ibis be true, and were we in possession of a method of

sufficiently abstracting caloric, ail bodies whatever might be
reduced to the solid state. We shcndd thus becon^e ac-

quainted with a great number of substances that wc have
hitherto had no opportunity of examining ; manv powerful
agents would likely be obtained ; many new and interesLing

compounds formed ; and much light could not fail to be
thrown on the constitution of known substances.

Directing my attention to this subject, in the summer of
IS 10, a method occurred to me, by which I imagined a

greater degree of cold nnght be prodLiced than had hitherto

been obtained, Ahhouiih the power of this method ap-
peared in theory almost indefinitCj yet it was ca?y to foresee

that in practice many circumstances might at first concur
to set limits to its application : from the nature of these

circumstances, however, it was to be expected that some of
them might be considerably modided, and manv of th.em

nnght in time be altogt-ther removed, and thus the practice

made in sonie degree to approximate to tlie theory.

At the time this method occui red to me, the pressure of

my professional avocations did not allow me to prosecute

it ; but, as I anticipated some leisure in the following

autunm, I immediately began to provide, at any leisure mo-
ments I had, such apparatus as I consulered absolutely

necessary, or was most hkely to be usciul. The liiilc de-

pendence, however, winch is lo be placed on general rea-

soning on such subjects, and the apprehension that the

nieihod might have bec-n previously tried and found in-

sufficient by others, prevented me iVom providing any very

extensive apparatus.

My first experiment was tried in the foMowinjr autumn.
I ii

^
The
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The thermometer v/as filled and sealed by myseU". The tube

was previously tried by the common method, and found,

as nearly as such tubes are commonly to be met with, of

equal calibre throughout. The spirit with which it was

filled was prepared by Riehter's process, and afterwards

re-distilled by itself.—Its specific gravity at 62^* was 798.

—

The points 60° and 10{)° were determined by a mercurial

thermometer which had been m^de with the usual precau-

tions ; the interval was divided into four spaces, each of

which, of course, corresponded lo 10° ; the part of the stem

below 60° measured nearly 18 of these spaces. A mark
was made at every space, till, on arriving at the end of the

1 7th, the graduation could noi be carried further. This

point, of course, corresponded to + 60^— 170"= -' 1 10

dec. of Fahrenheit's scale.

This therm.ometer was exposed to the cold produced by

the method alluded to, and after some time was examined^,

when the alcohol was found to have passed all the marks,

and was obviously sunk within the ball of the thermometer.

A slight degree of discoloration was observable. The ther-

mometer was replaced, and examined about five minutes

afterwards, when the ball of the thermometer was found

broken, and crystals adhered to »he fragments.

I next took a glass tube ab;>ut 3-lOths of an inch in dia-

meter, and sealed at one end ; into this I poured alcohol

till it stood in the tube 4-lOths of an inch deep, and then

exposed it to the cold, produced as before : after some time

it was so completely solid, that on inverting the tube it did

not drop, and on'v a very minute stream vvas perceived to

glide slowly down the inside of the tube : when this stream

had reached near!\' the middle of the tube, the whole sud-

denly fell out, and, pitching in a glass, was broken into

several pieces, which quickly melted.

This experiment was several limes repeated ; but by al-

lowing the alcoh d to remain a little longer exposed to the

Cold, it became so completely solid, that on inverting the

tube, not the least porti(m of fluid could be perceived to se-

parate I'rom the mass.

In ortier to be as certain as possible of the strength of

the alcohol I employed, I again took its specific gravity,

and the result corresponded with what I before obtained.

These experiments, therefore, left me no roora to doubt

that I had frozen alcohol, which, at the temperature of
62°, is of the specific gravity 798.

Being appointed to deliver the Course of Lectures on
Chem.istrv for the Session 1810-1!, I had no leisure at

that



Notice respecting some Experiments on Alcohol. 133

that time to pursue these experiments. They were resumed,

however, in the autumn oF 1811. The second experiment

was repeated and varied, and solid masses of alcohol of

some magnitude obtained. Sume of these I soldered to-

gether, using as a hot holt a rod of frozen mercury, and

sometimes a straw cooled down to a very low temperature.

It now appeared to me to be an object of some impor-

tance to ascertain the form of the crystals which this sub-

stance assumes. This I found attended with some diffi-

culties which I did not anticipate, and attempts to over-

come them have led to the discovery of some facts which
I did not at all expect.

The common masses exhibited crystals of different forms
;

two kinds appeared to predominate, and each was tolerably

distinct in its kind ; but it was not very easy to perceive by
what increments or decrements the one could be supposed
to pass into the other : a rather casual circumstance, how-
ever, explained the source of this variety.—Attempting to

freeze alcohol by a modification of the general process,

which I conjectured would yield more regular crystals than
the common method, I observed that, before crystallizing,

the alcohol separated into three very distinct strata ; the

uppern)ost was of a pale vellcnvish green, while the second

was of a very pale-yellow colour :—both these strata were
very thin, the last-mentioned was rather the thickest ; the

lowermost stratum was nearly transparent and colourless,

and very greatly exceeded '.he other two in quantity. After

allowing a part of the lower stratum, which I conceived to

be the pure alcohol, to freeze, I attempted to pour out

the remainder, but was prevented by the upper strata, which
proved to be solidified. The lowermost of these two strata

bore some marks of crystallization—the npjier had none,
and proved so firm as to resist a straw with which I at-

tempted to perforate it to open a passage for the sublatent

liquid. On removing part of these superior strata, and de-

canting the remaining fluid, the crystals of the lower stra-

tum appeared very distinctly to be rectangular prisms of

equal planes, a few of them on one side of the glass sur-

mounted by quadrangular pyramids, but most of^them by
dihedral sunnnlts. This experiment T repeated several times,

and the results coinci'dcd.

in order to ascertain whether these phcenomcna arose

from a decomposition of the alcohol, or from the separa-

tion of foreiau substances previously h.eld by it in solution,

the products of several of these experiments were minaled
toijiij-ier in a stoppered matrass; the whole was then raised

I 6 to
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to ihc leniperature of about 120 <Jeg\ by a water bath o{

that temp'jrature. The substances forming the different

strata united together, and formed a colourless liquor, which
had the specific gravity and all the other properties of the

alcohol from which it was obtained. This experiment was
repeated several times, and the results were imiform, af-

fording sufficient evidence that the alcohol had not been

decomposed by this process, but that the superior strata coii-

sisled of foreign substances which it had held in solution.

The variely in the form of the crystals obtained by former

experiments, was therefore moss likely occasioned by the

presence of these foreign substances,—a phtenomenon noc

uncommon in cbemistry.

The result of these experiments led me now to perceive,

ihat the assumption that alcohol, prepared by Kichter's

process, is perfectly pure, or at most contains only a very

minute portion of water, is entirely gratuitous. The di-

luted alcohol of commerce, from which the more concen-

trated is obtained, is well known to contain different vola-

tile impurities; and since Richter's process makes no pro-

vision for the separation of these, we ought rather to ex-

pect still to meet with some portion of them in alcohol pre-

pared in this manner.
I next proceeded to examine the properties of the dif-

ferent substances into which I had separated Richter's'alco-

hol : but the time I had now^ left for this purpose was too

short for making much progress >n this inquiry ; a few only

of their habitudes with water, and with one another, were

all that I had time to examine; even these I could examine

only iiv, perfectly.

The iowerni05t stratum, or nearly colourless fluid, whicli

1 h:ive called ai oho!, had no flavour, and produced on the

organ v;f r,.nell only a &harp pungent sensation. It has

the remarkable pr<.pertv of smoking when exposed to the

air, and when dilated vvi»h water it differs considerably in

taste from common diluted spirit of wine.

The pale yellow substance, or second stratum, has a pun-

gent taste, leaving an impression of sweetness. It has a

very sir nig but agreeable smell. When mixed with the

alcohol, aiui diluted with water, it has very much the fla-

vour or the better kinds of Highland whisky. It readily

dissolves in water, and communicates to ttiat fluid its pe-

culiar flavour.

The pale yellowish green sukstance which composes the

uppermost stratum, has a strong and vtry offensive smell,

and a ycrv sharp nauseous taste, it dissolves in alcohol,

to
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h3 whieh it communicates its peculiar flavour; its dis«

agreeable smell is considerably heighiened by this combina-
tion. It dissolves in water, though less readily than the

substance last treated of. The con)pound, when much di-

luted and heated, has very much the flavour of ihclow-iuine

of our Lrnvland distillers at the time when it issues from
the still.

The two last-mentioned substances, or those of which
the two ii])ptr strata are composed, when mixed together

and greatiy diluted with water, have very nearly the flavour

of alcohol. They have rather more volatility than water j

for, when half of a solutif)n of them has been distilled over,

the distilled part has a much stronger smell than that which
ren)ams in the retort.

It jnay be proper to mention, that from the circumstance

of my sense of smell having been for some time extremely

obtuse, I have been under the necessity of trusting toothers

for the facts reijaiding the flavour of these new substances

and mixtures : from the uniformity of the reports, how-
ever, which I have received fron) different persons, I have
no doubt that these facts are correct.

Besides that from which I filled the thermometer in the

first experiment, 1 have operated on alcohol of the speci-

fic gravities 802, 797, and 784 ; the specific gravity of the

last was taken when its temperature was 66 deg. and it is

probably the most concentrated that has ever been obtained.

But, with alcohol of all these different strengths, the ge-

neral results were similar. In alcohol obtained from dif-

ferent sources, the proportions of the impurities were dif-

ferent, both with regard to the pure alcohol and to one an-

other ; but I have met with none that did not contain botho

P>om these experiments i think it is ascertained,

1st, That the strongest alcohol which we are able to ob-

tain may be frozen by the method alluded to.

2d, 'J'hat this alcohol contains at least two foreign sub-

stances, which are highly volatile, and, bo far as is known,
can only be separated by freezing.

3d, That it is to these substances that alcohol owes its

peculiar flavour ; and that, according as the one or other

preilominates, the flavour of the alcohol is agreeable or

otherwise.

Last autumn I resumed this subject, and my attention

was chieHy directed to the habitudes of these impurities

with the chemical re-agents. This I found attended wiiU

considerable difi[icullies, none of the least uf which was to

procure a suflicicnt quantity of theie impi'ritics in a sepa-

I 4 rate
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rate slate. The series of experiments \ proposed to myself
on ihis subject have not yet been completed ; but I may re-

mark, that the result of some of those I have made pro-

mises to afford practical hints of considerable importance

to those brewers \\hose products arc intended to aflord spi-

rituous Hquors.

Frum this notice it \\ill be obscrvcl, that I have scarcely

yet entered on the wide field (jf inquiry^ for cultivation of

which, the method alluded to appears to offer so powerful

an instrument. Alcohol only has been subject to experi-

ment ; it was the only litjuid which had resisted all at-

tempts to reduce it to the solid state by the abstraction of

caloric. If these experiments be correct, we mav now pro-

nounce it a general law to which there is no exception, that

all liquids with w hich we are acquainted n)ay be reduced to

the solid state by a suitable abstraction of caloric. Whether
all gases may be susceptible of reduction to the solid state,

by the abstraction ot caloric, remains lo be ascertained
;

although, as I have n>ent!oned, analogy renders it in the

higiiesi degree probable.

The examination of the singular substances which alco-

hol prepared by Richter's process contains, has drawn me
aside from the course of experiments I prescribed to myself,

and taken up that time which I intended to have devoted to

the examination of the effects oi cold on the gaseous bodies.

Whether I shall proceed to these bodies, or resume the ex-

amination of the habitudes ol the alcoholic impurities with

the re-agents, will much depend on the leisure which I can
obtain ; but, to whichever of them I may direct my atten-

tion, I shall not fail to give the earliest information of the

result to the Institute.

XXII. A Comparative Scale of ihe Thermometers of Celslns,

or the Centigrade,—Reaumur,—Fahrenheit, and IValker.

To Mr. Tilloch.

Sir,—/XT the suggestion and request of a medical gentle-

man, eminent in his profession, and highly esteenred for

his knowledge of science in general, I drew up the table

annexed.

Should you consider a copy from it not undeserving of a
place in the next number of your Magazine, I request you
vviil have the goodne?s to insert one

^
presumin^J' myself,

that if might form a useful appendage to a paper of mine
on



On the Thermometer. 13f

on the same subject, which you did me the favour to insert

in the Philosophical Magazine for June 1810.

I am, sir, your obedient servant,
Oxford, Feb. 12, 1813.

'

Rd. WaLKER.

COLUMN I. COLUMN II.

a

c.
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N. B. One degree on the thermometer of Reaumur U
equal to ! f on tliat of Cehius, or ilie Centigrade j and to

2| on those of Fahrenheit, and Walker : hence it follows,

that C2wn/ fourth deciuiuly on the thermometer of Reaumur,
IS coincident with eueri/ JiJ'i/i dcciraul, on that of Celsius,

or the Centigrade ; and with every ninth decimal, on that

of Walker ; the decimals of F. beino- each, onepnitit, lower
ll)an those of W.—Attention to these circumstances wili

ever serve to regulate this table.—The second column is a
continuation of the (irst.

The scale commences at the boiling point of water, and
terminates at the greatest degree of cold, art has hitherto

produced. M.T. is mean temperature; viz. that tempera-=

ture at which the human body, in a state of health, and at

rest, is tiuconsious of cither heat or cold.

For a comparative account of these four thermometers^
see Phil. Mag. for June 1810, p. 4lG.

XXI II. Proceedings of Learned Societies,

ROYAL SOCIETY. '

Jan. ?S. J. HE Right Hon. President in the chair. A
letter from Dr. llrcwster to Sir Humphry Davy was read,

announcing some important discoveries in the double re-

fraction and dispersing powers of several substances, as

agate in a thin plate about l-15th of an inch thick; chro-

niate of lead, sulphur, fluor spar, Iceland spar. Sec. The
rirst two of these minerals, it appears, exceed the diamond
in double refraction and also in dispersion. Dr. Brewster

refers to the experiments ot" Malus on colours, and expresses

a hope that his own discoveries in this difficult branch of

science may lead to some correct theory of light: but he is

still pursuing bis experiments, which are not yet in a stale

for genera'izalion.

Feb. -J. Sir Cliarles Blagden communicated a short

paper on Near-sightedness, confirming the observations of

Mr. Ware, that the early use of concave glasses contributes

to injure the sight. Sir C. stated his own case, being like

Mr. W. near sighted : this he discovered v\hen only nine

years old, and used watch-glasses to aid his sight : at length

requiriirj; proper glasses, at the age of 30 he used No. 2; a

few years aher he found it necessary to adopt No. 5, in-

order to obtain a clear view. Since that period his sight

has remained stationary; but be is inclined to think that

had he abstained from the use of glasses, it would have be-

conie sufficiently long and clear by cxercise_,—such is the

facility
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Facility with which the eye adapts itself to perceive near or

distant objects.

Feb. 11. A letter to the President from Mr. Hamilton
of Nevis was read. It contained a long account of the

eruption of the Soufiriere in the island of St. Vincent, in

Alay 1812. This volcano had not experienced an eruption

since 17 J8; the recent one was preceded by near 200
shocks of earthquakes during the twelve months before

Mav. The most particular phaenomenon noticed by the

writer was the sound of the eruptions, which so much re-

sembled the alternate firing of cannon and small arms, that

the captain of a ship of war convoying a fleet of merchantmen,
conceiving that a privateer had attacked some of the rear

vessels, made signal to the fleet to close, and steered to-

wards the place whence the sound came. It was also re-

marked, that the noise was much greater at the distance of

nuany leagues than it was in the island ; a circumstance for

which Mr. Hamilton could not account. By this eruption

two rivers were dried up j immense volumes of thick smoke
were emitted before any flame appeared at the mouth of

the crater; the flame was accompanied by successive shocks

of the eanli, thundering noise, and the discharge of large

pieces or pumice during eight hours, wlthnut interinission.

Several houses were thrown down in Kingston by the

tremor, and many negroes were wounded by the pumice
which struck them in their plantations. The Souff'ricre

is in a part of a great chain of mountains which pass

ihrnugh Nevis and several other of the West India

ish.i'f's. Its crater is a mile in diameter, and about QOO
feet deej-.

Feb. 18. In conseqtience of the indisposition of the

President, Mr. Lysons was in the chair, A paper by Sir

Everard Home was read, describing the head of the Narval.

Mr. Scoresby junior having inforn)ed him that the female

narval has no lubk, and that it is a vulgar error to believe it

such a deadly cnenjy to the whale. Sir E. examined the

bead of one in the liunteiian museum, and compared it

wiih the head of a fon^ale, which he procured.

He observed that the head of the n)a!e has a socket for two
tusks, but has only one, while that of the female has a place

for one, but has none. Hence he thinks the question be-

yond all doubt, and that Mr. Scoresby's infoinjation was

correct, that the female narval never has any tusks.

Dr. Wolla-lon communicUed the result of his experi-

ments in drawnig wire. Having required some fine wire

lor telescopes, and remembering that Muschenbroek men-
tioned
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lioned wire 500 feet of which weighed only a single grain,

he determined to try the experiment, although no method
of making such fine wire has ever yet been published.

With this view he took a rod of silver, drilled a hole

through it only l-'Oth its diameter, filled this hole with

gold, and succeeded in drawing it into wire till it did not

exceed the 3 or 4000dth part of an inch, and could have

thus drawn it to the greatest fineness perceptil)le by tiie

senses. Drillinii the silver he found very troublesome, and
determined to try to draw platina wire, as this metal would
bear the silver to be cast round it. Tn this he succeeded wiih

greater ease, drew the platina to any fineness, and p!uno;ed

the silver in heated nitric acid, which dissolved it, and left

the gold or platina wire perfect. The process Dr. W.
thinks may he rendered useful to n)anufaciures.

PHILOSOPHICAL SOCIETY OF LONDON.

Mr. Wright's Lectures on the Passions : forming the se-

cond Course of his Elucidation of the Oratorical Cha-
racter. [Continued from p. 59.]

Pursuing his sixth Lecture, and descanting; upon the

doctrine of sound, and the affinity between it and motion,

with the power it possesses of imitating the latter; Mr.
Wright made amons; others the followinji observations:

—

^' Sound," said he, '* is not only imitative of motion, but

also, though remotely, is often characteristic of the nature

and importance of the body moving. And further, such

is the analogy between sound and motion, that we seem
intuitively to make use of similar braced or unbraced mo-
tions of the hand, in repeating rhetorically the woids ' soft

and loud,' or ' slow and quick,' or ' low and high :' i. e. in

proncnu)cing either of the words 'soft, slow, or low,' si-

milar motions of the hand are adopted ; and also in pro-

noimcing the words ' loud, quick, or high :' in the former

the action of the muscles is relaxed, in the latter it is braced.

The low expression of voice and extended gesture accom-
jianying the description of any object, vast, unwieldy, ac-

cord with nature, and the practice of the best composers of

music. If of diminutive objects, in proportion, the re-

verse. Solemnity of idea iij well displayed by a slow and

stately n}arch of svllables : liveliness, by short syllables and

sprightliness of measure. In the pronunciation of the first

sjiccics of language, grave or flat tones are inseparable from

a just delivery of it ; in the latter, sharp or acute."

Some learned and judicious observations succeeded, on

ihe mystical union (^f =ouI and body ; and on the corre-

spondince bctwet:n the powers of the former with the ap-

pearance
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pearance of the latter. The consideration of this almost

inscrutable topic induced the lecturer (whose business only

was to apply to his present object so much of it as is most
easily recognizable) to notice " our habitual propensity to

prejudge the appearance of persons, in nroportion to our
knowledge of the energies of their minds." From this na-

tural (and generally expected) coincidence ihe lecturer con-

cluded with intimating the necessity, " where Nature has

been less bouniiful of external accomplishment than might
be desired, of the culture of mind, and of recourse to all

the aids and advantages derivable from art and science,

with tenfold ardour and perseverance."

Having thus discussed the advantp.ges derivable from an
intimate acquaintance with the po>.vers of articulate sound
and of gesture, as adaptable to the various modifications of

passion, Mr. VV. advanced more fully into his subject, and
proceeded to elucidate the diflerent characters of Expres-

sion ; at the commencement of which elucidation he de-

livered a needful (and to us in some measure a novel) defi-

nition of the distinction between reading and oratory. " hi

relation to Expression and Feeling," said he, *' an orator

may occasionally appear in four distinct situations. Fijst,

Jfe may be the Actor or Imitator ; secondly, the Describer
;

thirdly, the Narrator; and lastly, whether imifated, de-

scribed, or narrated by an author, he may be the Reader of
a circumstance : so that one and the same individual pas-

sion may assume six different forms or modes of expres-

sion." This principle the lecturer ably enforced by his

manner of reciting the inspired Ode of Collins on the Pas-

sions; in connnenting uj)on which he displayed consider-

at)le critical acumen, while he elucidated the reference it

bore to some of his own leading positions. Heextt)Iled iu

strong language the vivid and unequivocal delineations of

character exhibited by the poet, " In every picture of pas-

sion (said Mr. Wright) therein presented, the prominent

and peculiar features of each are so faithfully preserved, that

the action almost appears present to the miml. The sloth-

like caution of Fear, the pride and impetuosity of Anger,
and the long incoherent pause of Despair, are exemplified

by the hand of a master: and the sweetlv-flowing numbers
of Mope, nioving like the 'golden hmges' of Mdton,
are interrupted with almost unequalled force of contrast by
the loud ravini'is and boisterous exultation of f-Jevenge.

" The exordium of this ode," continued the lecturer,

*' invests the speaker with the character of Describer. Care

therefore should betaken to avoid an actual imitation ( f the

passions
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passions therein delineated : it would be departing from the

intention of the Ode. It is required only that the student

should hear in mind, while he echoes the sense, that the

expression of his voice and gesture is for the informatioji

only of the auditor: consequently his whole deportment

should assume the air of comuinnication. if the repeater

be (mly a reader, then his relation to the original action will

be more remote : He will not be supjiosed to have seen the

circumstance ; consequently his expression of ihe passion

should be proportionabiy less animated. Yet, although
' the page prescribed' before him must, in some measure,

restrain the manner of the reader, it becomes him to infuse

a resemblance of character into his delivery; otherwise the

whole will be blended into one uniform, monotonous ex-

pression of tranquillity.

" In reading, the signs of passion are not so forcibly ex-

pressive as in repeating from memory ; and for reasons ap-

pearing perfectly analogous to nature. A reader cannot oe

supposed to know what turn of thought an author may
have taken, until he has actually rounded his period. He is

only in possession of the growth of idea, or, in other lan-

guafre, of the meaning of such portions of words, forming

parts of a period, as through the medium of the auditory

organ may be clearly conveyed to the mind. Now, when
we consider the nature of souie of these portions, and the

aptitude of the mind to receive impression of completion

hov/ever false in point of logical accuracy, we shall be more
fully convinced of the propriety of what is now advanced ;

viz. that it is highly requisite for the reader to restrain his

feelings. For as a written theme," continued Mr.W. " as

opposed to oratory, is produced by more, deliberate acts of

the mind ; so should reading, as opposed to the higher

branches of elocution in the various modes of utterance,

bear no more than suitable proportions of energy and pa-

thos."

From these and subsequent observations the lecturer de-

monstrated, that, as in narrating the probable motives of a

transaction, description of the act would be irrelevant ; so,

in describing the apparent feeling of the actor in such trans-

action, it would not be decent for the orator to assume his

attitude or supposed gesture.

** The peculiar properties," resumed the lecturer in his

seventh discourse, *' of Narration, Description, and Imita-

tion, and their relation to each other, being recognized, will

enable the student to ascertain the distinct characters of

Expression." Dividing, then, this Expression into two
grand
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grand classes. Dramatic and Oratorical, Mr. W. proceeded

to maintain the propriety of this division, and to interest

his hearers by a wide range of citation from our critic?!,

metaphysical, and dramatic writers. Nor did the annals of

senatorial eloquence pass unheeded, enriched as the page

has been by the stupendous talents of a Chatham,—a states-

man and orator wliose luminous and capacious intellect,

ardently employed in the cause of truth and humanity, has

left so decided a claim on the admiration and gratitude of

his countrymen.
We should not however overlook the obscrva ions of the

lecturer which inunediately preceded these cjfaniples, inas-

much as they are explanatory of his system, and were in

substance nearly as follows :
*' I am aware," he said,

*'• that as the Drama represents * the very age and body of

the time, its form and pressure,' all the passions may t)e

called dramatic ; but as some of them only are oratorical,

and the rest purely dramatic, it appears requisite to <listri-

bute them into the two classes 1 have adoj)ted. By dra-

matic passion I mean sellish,—and by oratorical, I wish to

be understood, social feeling. Man is urged into action

by selfish and social feelings. If the one be necessary to

his individual preservation, the other may be considered re-

quisite to engage him into vigorous and laborious services

to his friends, his country, and his whole species. Com-
passion will engage him to succour the distressed, even with

his private loss or dantrer ; an abhorrence of the unjust,

and commiseration with the injured, a sense of virtue and

honour, can make us despise labour, expense, wounds, and

even death. What is properly understood by social feeling

constitutes the genuine principle of true, unsophisticated

oratory. 'Social feeling,' says Dr. Hutcheson, ' is fixed

humanity; it is such a desire of the good of all to whom
our influence can extend, as uniformly excites us to every

act of beneficence, and niakcs us careful of informing our-

selves rightly concerning the truest methods of promoting

their interests.' That social appeals are oratorical, and that

an unqualified effusion of pride is not oratorical, no one

would doubt who saw them exemplified : an audience

would hardly be influenced in favour of a speaker who dis-

played before them the selfish passion of hatred, as actuat-

ing his oxun mind. At the same time, could we listen to the

detail of the accumulated crimes of Piso, as enumerated

and denounced by Cicero, we should join with the (jrator,

and participate in his feeling.

" From what has been advanced, it may be readily under-
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5tood, that when I speak of dramatic and oratorical pas-

sions, the vulgar acceptation of ihe term * theatrical ' bears

no relation to either class. This acceptation seenss to imply

an idea of censiue : hut 1 am of opinion with Mr. Walker,

that it is a stale trick to depreciate what from indolence,

want of taste, or other incapacity, ourselves cannot attain;

so that, in nianv instances, calling a spirited and efficient

pronunciation and delivery theatrical, is but an ariful me-
thod of glossing over or excusing our own inability of

speaking wilti becoming force and energy."

For our own parts, we are inclined to think that those

persons who apply the term to whatever appears to them
forced, or out oi character, have the same narrow notion of

acting with Partridge, at the representation of Hamlet. He
thought " the innocent-faced" man who performed Clau-

dius the best actor: " for (said he) Mr. Garrick does only

JList as I or any body else would do in his situation :—but

the king for my money; he speaks all his words distinctly,

and half as loud again as t'other, jlll the ivorld may see he

is an actor."
*' If the man who addresses an assembly," continued

Mr. Wright, " imitate pas?- n when he should only de-

scribe it, or describe when he should but narrate, borrowing

a phrase from the theatre, I would certainly call him ' the

mere actor;' because his efforts and manner carry with

them the air of fiction.

"Should the word 'theatrical' be employed to signify

' a dissimulation of real sentiments, or the affectation of

adopting tlie opinions and language of another,' then may
the term be forcible and correct ; but I am inclined to be-

lieve that few who have employed it (any more than Mr.
Walpolc, who had cause to remember applying it to Lord
Chatham,) have intended to convey by it other than a cen-

sure and reproach." It is certainly extremely inconsiderate,

if not ung-enerous, to confound under one term the clumsv
caricature of an affected speaker, with the chaste delivery

and accurate delineation of nature, sought and so justly ad-

mired on the stage at the present day.

Adhering, with some deviations and refinements, to the

system formerlv promnlcated by Aaron Hill, Mr. Wright
connTiented with considerable discrin)ination and success on
the various examples produced by him. These it would be

useless merely to enumerate; and to do more would be in-

compatible with the bounds prescribed us : they occupied

the greater part of this and the succeeding lecture. We shall

content ourselves with quoting an additional observation on
the
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%\vt oratorical character. '^ Correspondent with the authority

• of a public speaker should be liis air or cha acter of ex-

. pression. However we may be inclined to doubt ihe sin-

cerity of strano'ers, the intention of a parent can ncvtr ')e

disputed. An orator, then, whose character has not only

been irreproachable, but whose ability has been proved, and
whose moral principle has been displayed by active social

]ove, ii)a\ uudurhtediy assume the atithoritv of a parent,

and enforce every emotion of his mind with ihe earncstn'-ss

of a father prescribing saUjtary ruies for the conduct and
governmeni of fiis children."

Halving shown how the countenance and voice are afl'ect-

ed in expressing some of the prmcipal passions, Mr. Wright
proceeded, in his eighth lecture^ to speak of the mechanical
means through which the various altera, lOis of appearance

and sound may be accomplished.
" Taking it as already granted, that when the body is dis-

posed to the appearan-^e of any one passion, by a mechani-
cal effort of the will the mind becomes sensible of alteration,

and feels the particular passion ;" the lecturer enforced,

as indispensably necessary, a ready and familiar acquaint

-

ancc with the various circumstances of countenance and
gesture, connected with the passions and their modifica-

tions ; advising, at the same time, a frequent recurrei>ce

to the mirror, and a comparison, by the sicdent, ol the

faithful transcript of his look with his actual feelings.

Much advantage he conceived attainable from an acquaint-

ance with the writings of Sterne ; whose readers indeed

may, at times, almost fancy themselves intent on a masterly

painting, rather than on a printed page.

Tlie instrumental powers of voice next engaged th- at-

tention of the lecturer; upon which he noticed at considf-r-

able length the best means of rcMidering ihtm flexible, so-

norous, strong, melodious, and swelling. *' The voice,"

observed he, *' like every other faculty of the body, nmy
be improved by judicious exercise. This loo, iikc the

sight and other organic powers, mav be so exerted as to

desr-oy rather thai; strengthen it. Everyone in familiar

conversation may be said to have a key note, one which he
more ordinarily employs ihan any in his compass. This
sound should be improved by repeated exertion, heing care-

ful to make tfie tone as sonoroun as possible. Tiiis, with
the assistance occasionally of a musical insirumeni, while
pronouncing any aivcn passage in a mopotonc will he found
of considerable service. I'ht two uiH..xion> should be tho-
roughly practiced ; a ilieme should then besciicied, in wiiicU

Vol. 41. No. 178. Fvb. 1613. K. the
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the modulation does not vary: this, and an accurate observ-

ance oithe proper inflexion, should h^^ studied carefnllv be-

fore ar.v turtt.er attempt is made. This l)eing suffici'f ntlv prac-

tised, it may be^said that one octave of the sludeni's voice is

in tune. The same course should be pursued one note

higher, with a like observance of inflexion ; and so on till

the whole is practised upwards. The lower ox under voices

should then be proceeded with, using the same inflexions

till completed.
*' To express our common ideas, we make use, then, of

that key troni which we tune our wliole compass, This is

the key in which our voice is susceptible of the greatest

variety of modulation. It is on this that all our effarts to

improve the voice should be directed.

"The situation," the lecturer continued, " of a public

speaker, with relation to his audience, as regards compass

and variety of voice, is one exacting the nicest art and dis-

crimination. He would wish to address a whole assembly

with as much apparent ease to himself, and pleasure to his

audience, as lhoUi;h it were composed but of one person.

^'»A public speaker, in addressing himself to his auditory,

v.'ho meet either to lie informed or amused, should adopt,

to convey his sentiments, his ordinary and familiar tone of

voice. He should endeavour to be heard in this familiar

tone arid facility of utterance by the most distant person,

without offending the ear of the closest : in a word, a pub-

lic speaker should be solicitous that the tones of his voice

should be sufficiently audible, distinct, and natural, to every

person in the whole assembly."

To attain these important objects the lecturer afforded

many practical rules, to ofltr any abridgement of v\hich

uould be doing ihcm injustice: dismissing, then, the sub-

ject, he passed on to consider the " Genera of Causes," the

distribution of which into Demonstrative, Deliberative^ and
Judicial, is said to have been invented by Aristotle. The
definitions and elucidations of these genera occupied the

remainder of the eighth lecture.

" A nnxed asseml^ly, a cimcourse of men, women, and
children, are not insusceptible to logical induction, or to

the effect occasioned bv the beauties of rhetorical refine-

ment ; to excite their attention to just notions and feelmgs,

to stimulate the actions of their wills, demand the whole
strength of oratory. Particular assemblies may be niore

refined ; and these assemblies we recognize in the oratory

of the Bar and the Senate. The former accords with that

genua termed by the ancients Judicial 3 controversy arising

frpoi
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from what is past, and contesting certain points, just or

not, according to the letter and spirit of the law. The lat-

ter is said to belong peculiarly to the Deliberative genus :

but, connected with the senate, the object of this genus

being to contend for new decrees of state, it must appear

that the Judicial also is inseparable from certain objects of

senatorial eloquence.
" The Demonstrative, by which the ancients understood

' commendation and censure,' can hardly perhaps be called

a genus : connected, however, with the Deliberative or the

Judicial, the talent of praising or dispraising must add con-

siderable strength and importance to the arguments, and
also assist towards conviction. As virtue and authority is

to oratory in general, so is the demonstrative to a judicial

or deliberative cause in particular."

The ninth and concluding lecture consisted chiefly of a

peroration of the present and former courses. Of the pro-

gress of both we have endeavoured to give the reader a suc-

cinct account. In conclusion, Mr. Wright delivered a high

and, we cordially believe, a merited eulogium on the Society

whose members he had addressed ; from whom the lecturer

gratefully acknowledged to have received much liberal in-

dulgence and attention ; congratulating the Society on their

happiness in possessing a President who had fostered it in

its earliest infancy, and whose learning, talents, and ame-
nity of character would be honourable to any association.

GEOLOGICAL SOCIETY.

At a meeting of this Society on January 1, 1813, (the

President in the chair,) the reading of Mr. Philip's paper
*' on the Veins of Cornwall" was concluded.

The metalliferous veins of the Elerland and Drannack
iTiines run E by N and W by S, and the cross courses run

N by W and S by E. The rock or country wliich they

iraverse is schist, in some places so hard as to require being

blasted. The width of most of the metalliferous veins

varies from two inches to six inches : whenever exceeding

this latter measure, they have been found soon after to

divide and pass away in mere strings. A contre or oblique

vein traverses these mines in a direction W by N and E
by S, varying in width from one to three tcet. Near the

surface it was found to abound in blende and iron pyrites,

hut lower down ailbrded large quatuitics of copper ore.

Whenever it intersected the metalliferous veins, the place

of junction formed one lode for about eight fathoms in

length an<i three or four in width. The coatre was heaved

K2 by
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by the cross courses, and these latter at the place of inter-

section are found to be not only enlarged, but impregnated
with ore. The contents of the cross courses are clay,

quartz, or a mixture of both. It was in one of these cross

courses, at the place of iis juncion with one of these me-
talliferous VKins, that the celebrated de[)osit of silver was
found mineied with galena, with iron pyrites, wiih bismuth,

cobalt, and wolt/ram : and these substances were also

found in those pans of the vein adjacent to the cross

course. "

Huel Alfred is in immediate contact with the mines just

mentioned, and is, at present, one of the richest and most
profitable copper mines that Cornwall can boast of. 1 he

great deposit of ore is contained in a contre from 9 to 24

iect wide, which is considered as the continuation of that

in Herland mine. The contre traverses a regular east and

west vein ; and it is remarkable that the ore, abundant as it

is, has hitherto been found only in one mass at the depth of

117 fathoms, at the point of junction of the contre and of

the vein, giving off a branch J 10 fathoms in length, along

the eastern part of the same vein.

Another singular circumstance in this mine is. that one

of the cross courses is heaved and intersected by an E and

W vein.

Since the beginning of 1801, there have been sold about

45,000 tons of copper ore, the produce of Huel Alfred, for

the sum of about 350.000/. of which the profit divided

among the adventurers has amounted to about 120,000/.

January loth. (The President in the chair.) A paper

by Wm. Conybeare, Esq. M. G.S. " On the Origin of a

remarkable Class of Organic impressions occurring in No-
dules of FTint," was read.

This paper, which is chiefly occupied by detailed explana-

tions of the drawings by which it is accompanied, relates to

a class of substances thus characterized by Mr. Parkinson,

in the second volume of his work on Organic Remains :

** Small round compressed bodies not exceeding the

eighth of an inch in their longest diameter, and horizontally

disposed, are connected by processes nearly of the fineness

of a hair, which pass from different parts of each of these

bodies, and are attached to the surrounding ones ; the

•whole of these bodies being thus held in connexion." p. 75.

Mr. Parkins(m conjectures that the formation of these

bodies has been the work of some polype, similar to those

by which the common zoophytes have been constructed, and

therefore classes ihcsn among fossil corals of unknowij
genera.
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.igeiiera. He observes however at the same time, that his

reason for this arrangement is only a very sligiit analogy^

as the objects in question differ materially from every

known zoophyte recent or fossil.

Mr. Convbcare having been so fortunate as to obtain
several specimens ot" this fossil in a much better state of
preservation than usual, shows clearly that they occur be-
tween the bony plates of a large bivalve shell, the ostreo-

pennite of Walch ; and, in a similar situation, in fragments
of a striated shell, one of the paiellites of Da Cosia, which
more probably, however, belongs to the genus Oslrea.

Similar substances have also been observed on the surface

of a cast of the Echinus. The matter of which these bodies
are composed is flint; and they are supposed by Mr. Cony-
beare to be casts of the cells of some minute parasitical

insect inhabiting the substance of the shells of certain

species of the testaceous Mollusca;, and probably derivin'^-

hence its nutrin)ent either in whole or in part.

The Anniversary Meeting of the Society for the election

of Officers, &c. was held on Friday, the 3th of February,
v." hen the following members were elected :

OFFICERS.

President.

The Hon. Henry Grey Beunet, M.P. F.R.S.

Fice-Presidents.

Sir Abraham Hume, Bart. M.P. F.R. and L.S,
Robert Ferguson, ILsq. F.R.S.
Sir Henry Englefield, Bart. F.R. and L.S.
.John MacCuiioch, M.D. F.L.S.

Treamrers.

William Hasledine Pepys, Esq. F.R.S.
Samuel Woods, Esq.

Secretaries.

Leonard Horner, Esq. | Arthur Aikin, Esq,

Foreign Secretary.

Samuel Solly, Esq. F.R.S.

COUNCIL.

The Council consists of the above Officers of the Society,

and of twelve other Ordinary Members.

The Ordinary Membersfor the present year are

Alexander Apsley, Esq.
j Alexander J.iffray, Esq.

K 3 William
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James Laird, M.I>.William Blake, Esq. F.R.S.

J. G. Children, Esq. F.R.
and L.S.

Samuel Davis, Esq. F.R.S.
James Franck, M.D.
G. B. GreenoLighj Esq. F.R

and L.S.

James Parkinson, Esq.
Smithson Tennant, Esq.

F.R.S.

Hen.Warburton,Esq.F.R.S.
Wm. Hvde VVollaston,M.D.

Sec. lis.

Keeper of the Museum and Draughtsman.

Mr. Tiiomas Webster.

Feb. 19th. The President in the chair. John Bostock,

M.D. and Thomas Stewart Trail, M.D. of Liverpool, were
elected members of the Society.

A paper by John Taylor, Esq. M.G.S. on the GEcono-
niy of the Mines of Cornwall and Devon was read.

The subjects treated of m this paper are :

I. The nature of the agreements between the owner of

the soil and the mine adventurers.

II. The arrangements between the partners or adventurers

themselves, and the system of control and management
appointed by them.

III. The mode of employing and paying the miners and
workmen, in use among the agents of the principal con-
cerns.

IV. Tbe purchase of materials for carrying on the under-

taking.

V. The sale of the ores from the mine adventurers to

the smelting companies.

1. The regulatiuns of the stannary laws refer only to

mines of tin : hence the search after and working lodes of

copper, lead, and other metals,, is left open to such condi-

tions as the adventurers and the lord of the soil can mu-
tually agree upon. In general the lord grants a lease for

twenty-one vears, determinable, however, at any time, on
his part, if the mine should not be effectually worked. Irt

return he requires a certain proportion, varying according

to circumstances from an eighth to a thirty-second part

of the ore, to be delivered to him on the mine in a mer-
chantable state, or its value in money. He stipulates for

a power of inspecting the works at all times, and binds the

adventurers ^ to maintain and have at any determination of

their grant all the shafts, adits, and levels perfect, and in

gtjod condition as to timbering.

2. The adventurers divide the whole concern into sixty-

ibur shares, which they share among themselves, and those

who are allowed to join them, in various proportions. At
the
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the end of every two or lliree nioiilhs a general meeting of

the adventurers is summoned, a statement oi' the accounts

is laid before them, and the profit or k^ss is distributed to

each according to the amount of his shares.

The general detail of management i^ usually delegated

to one person, under whom are subordinate superintendants

called captains, selected from among the working miners

for iheir skdl and character.

3. The work of the mines, both on the surface and below

ground, is almost universally contracted for by the piece,

at a kind of public auction held at the end of every two

months, an accurate survey and measurement of the whole

being previously taken bv the captains. The lowest bidder

has the set ; and in order to execute it, he associates to

himself from one to eleven men, women, or children, ac-

cording to the nature of the work. An account is then,

opened between the principal captain and the contractor,

in which this latter is credited with all the tools, candles,

gunpowder, and subsistence money required by him and his

gang during the term ; at the end of which the tools and
articles not used are returned ; the account is balanced, and
the gain or loss upon the contract is declared to the per-

sons interested.

4. Jf materials for the use of the mine are purchased

from those holders of shares who deal in the articles

wanted (as, is not unusual), great vigilance is required in

the other proportions to check the natural temptations to

charge exorbitant prices, and to encoiirage a wasteful con-

sumption.

5. The smelting compmies for copper have seldom any
share of the nnnes. There are about fifteen copper com-
panies, all of which have agents and assay officers in Corn-
wall, though the smelting it>elf is caiTied on at Swansey.

A weekly n)eeting is advertised to be held at some place

near the prmcipal mines, where the ores on hand, allotted

into suitable parcels (the produce of one mine being care-

fully kept separate frcnii that of another), are offered for sale.

Previous to the day of sale, the persons intending fo pur-

cha'^e attend at the mines for the purjiose of taking sam-
ples, which are innTied.ately put into the hands of the nssay

masters. The agents for the smelting companies being

thus furnished with the requisite inlormation, attend at the

meeting, and each hands up to the chairman a note or

ticket, containing; the price per ton which he is disposed to

give. The chairman then reads aloud the various oflersj,

and the highest is declared the purchaser,

K 4 EDIN-
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EDINBURGH INSTITUTE.

At a general meeting of the members of this Institution,

on Tiiesdciy, February 2, for hearing communications on
suhjtcts connected with science, literature, and the artSy

Dr. Millar in the chair, the following papers were received:

I. Account of a new method of ascertaining the quantitv

of spirituous liquors bv weii^hi, proposed as a substitute for

measurement ;—comnumicaled by Mrs. Lovi.

The patent acroruetrical beads were invented by M'r!=.

Lovi, the patentee, some years ago. They consist of smalf

iiolhuv glass balls, with short stems, blown of different spe-

ciHc gravities, from 800 to 1800, and corresponding to the

tven numbers 800, 802, 804, &c. each bead having the

^peclfic gravity it denotes engraven on the upper part of its

*uilace. Tliose used for spirituous liquors are 30 in num-
ber, and orteiid from S90 to g48. In using them, a

baiali quantity of the liquid, whose specific gravity is to be

ascertained, is put i[)to a plual, and several beads are suc-

cessively inmiersed in it, till one is found that rejnains

'siuspenc'cd btlow the surface <jf the liquid, without sinking

to .he bottom. 1 he liurr.ber on this bead indicates the

spec fie gravity of tlie iiqi.id. A thermometer accompanies

the ^'eadj, for taking the lempcratnre.of the liquid ; and the

correction necessary to be made when this exceeds or falls

below 60"", the standard tempcrair.re, is exhibited by a

sliding rule

These i)eads exhibit the ?pecific gravity of liquids iiiuch

moie correctly man the coninr.in hydrometers do, and

T.hev are not liable 10 go out of order. Except breaking,

they are not exposed to any accident that can in the least

de(2;r'-.' in)pair their accuracy ; whereas it is well known
tliat the coRimoii nie'i.^.lio hydrometer is injured by the

chemical action of the a.r, and the fluids it is used to mea-
sure ; has its bulk diminished by a partial depression of its

surface, or its weight increased by admitting portions o^"

liie liquid" into its inside; and, even in its most perfect

state, is an instrunient upon which little dependence can be

placed.

The specific gravity of spirits being determined with fa-

cility bv the beads, the quantity in gallons, or measures of

any other denomination, may be found by weight with the

ntmost certainly. I'or, since the vv'cight of a cubic foot of

water, and the number of cul^ic inches in a \\\ut gallon,

liave been car'^uUy ascertained, the specific gravity of any

other liquid will cijable us to ascertain the weight of a wine

. . - callon
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gallon of that liquid; and, in the same way, the weight of

any larger quantity may be found. On the other hand,

ihc; weight and specific gravity being given, it is equally

easv to find the number of gallons. Such a method would

evidently be less convenient than measurement, when ap-

plied to small quantities of liquor; but, on a large scale, it

would certainly be found greatly preferable. A cask hold-

ing 180 gallons, for instance, when filled whh a 5-gallori

measure^ according lo the present practice of spirit-dealers,

requires 36 distinct manipulations, each of which ought
to be conducted with considerable care and attention. But
such a cask might be filled with equal accuracy, and less

labour, and in a much shorter time, by weighing the cask,

first when empty, and afterwards when full : the difference

of these weights would of course be the weight of the spi-

rits, from which the bulk or measured quantity might be

obtained, as already staled. Such is the method proposed.

It has been already put in practice by a few individuals, and
tvould probably have been generally adopted, had it not in-

volved calculations too laborious for practical njcn,—a dis-

advantage which the correct and ample tables Mrs.. Lovi
has nov in the press will completely obviate.

It has already been stated, that tliis method is more ex-

peditious than common measurement, and it may be added

that it is more oeconomical ; as, bv substituting one opera-

tion for a great number, it avoids the waste occasioned by
the frequent mechanical agitation of th? spirits, and the

joss that constantly attcij.ls a series of small operations.

Superior accuracy, iiowevcr, will be found to be its greatest

recnnnnendation. This it owes to several circumstances ;

1. Jecaust measures are seldom made with the same ac-

curacy as weights; 2. Because they hav^ their capacities

change 1 by vari ilions o! 'eniperature, or by accidems, and
are much nioie acted u|/> i by air and moisture ; and lastly,

Because thrv o.) not show excess or deficiency in the quan-
tity of the substance measured, with .'^o much precision.

a. Account of an insproved crane, invented by Mr. Kerr,

mathematical instrument maker.
The base of this machine rests upon cones, by which the

horizontal moiion is effected ; and the arm is lengthened

or sh(r tencd by a pccidiar contrivance, of which it would
ije dlfTjcuIt to convey an adequate idea without a diagram.

This improvement obviates the difficulties w hich have long

been experienced in ihe use of cranes. With its assistance,

a weight n)ay l)e laid down, with the greatest accuracy, on
any point a /<//.<« t fie area of the circle described by the

extremiiv
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extremity of the beam, excepting wliere the machinery
stands. It mav be used with much advantage in h)ading

or unloading ships, as it never interferes with their rigging.

It may be also extremely useful in building, where it is

often necessary to place large atones on particular spots,

which is very difficult to accomplish with cranes on the

common construction. The whole apparatus is extremely

simple, and attended with little expense. A model of this

improved crane was exhibited in presence of the uieeting.

3. Notice respecting some Experiments on Alcohol. By
Mr. Hutton.

For the contents of this notice, see Mr. Hutton's paper

inserted at length in the present number, p. 130.

XXIV. Intelligence and Miscellaneous Articles.

ARTIFICIAL COLD.

JL HE method employed by Professor Lesslie to produce

intense cold, by placing water over an open vessel contain-

ing sulphuric acid, and subjecting both, under the receiver

of a powerful air-pvmip, to quick exhaustion, is already

known to the public. The rapid vaporization from the

water quickly lowers the temperature of the residue, whick'

is ultimately converted into ice. By investing the bulb of

a mercurial thermometer with a thin coat of ice, and sub-

jecting this to exhaustion over sulphuric acid, the Professor

has also succeeded in freezing the mercury.

By a communication from Dr. Marcet to Mr. Nichol-

son * we learn that that gentleman has effected the conge-

lation of mercury by simply substituting the evaporation of

ether for that of water under the receiver of an air-pump.

For convenience, the graduated stem of the thermometer
should pass through a collar of leather in the plate that co-

vers the receiver. The bulb (which should descend a few

inches into the receiver) wrapped in a little cotton wool, or

in a little bag of fine fleecy hosiery, being dipped in ether,

the plate is ihen placed over the receiver, which is exhausted

as quickly as possible. In two or three minutes the tem-
perature is reduced to about 4 3° below o, when the mercury
rapidly sinks and is speedily congealed. This experiment

succeeds whether sulphuric acid be inclosed in the receiver

or not, especially if the temperature of the apartment

be as low as 40° ; but it is more certain when the acid is

* Nicholsop's Journal, vol. xxxiv, p. 119.

present.
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present. When the surrounding temperature is -unfavour-

able, the success of the experiment may be facilitated by

first dipping the clothed bulb in water, and, after freezing

this by means of the air pump, pouring a few drops of ether

upon it, and again exposing it to exhaustion.

In another part of the present number will be found aa

interesting notice by Mr. Hultnn of Edinburgh respecting

some experiments on alcohol, effected by means of artificial

cold. The author, in giving his resuJts, has been silent re-

specting the method employed for reducing the temperature

of the alcohol ; but Dr. Marcel's process, described above,

would certainly answer the purpose. Indeed many new
results, obtained by means of this powerful agent, may be

speedily expected.

dr.wollaston's chryophorus.

In a paper read some weeks ago before the Royal Society, -

Dr. Wollaston describes a new instrument, to which he has

given the above name. It consists of a tube, terminated at

each end by a ball, and bent like the letter U, having one
of these half full of water, the other empty, and the whole
exhausted of air. If the empty ball be plunged into a mix-
ture of salt and snow, the water in the other ball will be

frozen in a few minutes, though several inches, or even
some feet, distant from the cold mixture.

In the communication alluded to in the preceding notice,

Dr. Marcet states, that, by a process similar to that de-

scribed for the congelation of mercurv, the water in Dr»
Wollaston's instrument may be 'frozen without any cooling

mixture in less than a minute, and with a pump of very

moderate power.

SUGAR FROM STARCH.

In the preceding volume of the Philosophical Magazine
some account was given of this process, the discovery of
M. Kirchoff of the academy of Pelersbnrgh. M. KirchofF

employs sulphuric acid, one part diluted with 200 parts of

water, which is made to boil in a well-tinned co|)pcr vessel*

Starch lOO parts, mixed with 200 parts of water and passed

through a sieve, is then gradually and in small quantities

mixed with the boiling diluted acidj and the whole is kept
in a stale of ebullition for 36 hours, water being added for

what is evaporated : some powdered charcoal is then added,
and, lastly, chalk sufficient to saturate the acid. It is then
filtered through a cloth, and afterwards evaporated gently
to the slate of a syrup, and set aside for crystallization,

whicli takes place iu three or four days,

M. Vogel
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M. Vogel has repeated M. KirchofT's experiment *, using

2 parts of sulphuric acid to lUO oF starch. After clarifyinor,

when coldj with charcoal and chalk, he evaporated nearly

to a svrup, set it by to cool that more ot the sulphate of
fime might fall down, decanted uft'lhe clear liquid, and then
finished the evaporation. When he nscd a silver basin iu

place of a turned copper vessel (which is acted on by the

acid), the sugar was sweeter and whiter; but a leaden ves-

sel was found to answer every purpose. From a mean of
several experiments, starch appears to yield its own weight
of syrup. The s\rnp mixed with yeast yielded carbonic

acid by fermentation, and by distillation a notable quan-
tity of alcohol.

The fccula of potatoes, substituted for starch, gave also

a very saccharine gummy syrup : the syrup of starch al-

ways contains gum, the proportion of which varies accord-

ing to the time of boiling and the quantity of acid employed.
The gum, separated by means of alcohol, seemed in no re-

spect to differ from guni arabic, except in not forming nm-
cous acid with nitric acid.

Sugar of milk, which never ferments, acquired that pro-

perty when treated with sulphuric acid, and yielded alcohol.

Dr. Tuthill has also converted the fecula of potatoes into

saccharine matter f. From 1^ pound of this fecula (the

produce of 6| pounds of potatoes), treated with six pints

of distilled water and |lh of an ounce of common sulphuric

acid, and clarified with charcoal and chalk, he obtained

l| pound of a crystalline mass resembling common brown
sugar mixed with a little treacle; and from one pound of
this mass he obtained by fermentation and distillation two
ounces and Hve eighths by measure of ddute alcohol, of

such a gravity as (by calculation from Sir Cliarles Blagden's

experiments) made the produce equal to It drams by mea-
sure of proof spirit.

SAWING CAST IRON WITH A CARPENTEr's SAW.

M. Dufaud in a letter to M. d'Arcet, director of the iron-

works at Montalaire, publisiied in the eighty-second vo-

lume of Ajin. de Chhn. announces that he has succeeded irt

sawing cast iron with a carpenter's saw, and that all that is

necessary to ensure its being sawn as easily and in tlie same
space of time as dry \a ood, is that the iron be heated to a

cherry red. For heating the iron a furnace is preferable to a

forge fire, as the temperature is thus rendered more uniform

* Annales de Chimie, vol. Ixxxii.

f KichoI:oa's Journal, vol. x^iiii. p, 319,

throujihout
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throughout the mass. The iion should he so placed as to

have a firm hearing every where, except where the saw is to

pass, to prevent any part from being torn oft by the sa^v;

and the iron should be cut briskly, using the whole length

otthe saw, the teeth oT which should be set fine. By this

simple method not only plates but mill gudgeons, and evea
anvils, have been cut with great facility. When the jiiece.

to be cut IS large, two saws should b£ emplc»yed, for the

convenience of using anil cooliuff iheiu ahernatelv : the

saws receive little or no injury. This useful process, though
not generally known, is not new : several years ago M. Pic-

tet ol)served a workman saw a hot casi-iron pipe in the

workshop of iMr. Paul of Geneva.
On Saturday tlie 20lh of February this useful process was

tried in the presence of several gentlemen at the iron foun-

dry ot Mr. Williams, in Waterford, and the success of the

txperiment was complete. The operation was repeated se-

veral times, and always with facility. 'I'he iron, as slated

above, should be heated to a cherry red, and the saw need
only be selected according to the fineness of the pieces into

which the metal is to be cut. The operalion is perlectly

easy, and the saw remains uninjured.

HEATING BUILDINGS BY STEAM.

This beneficial practice is every day coming into more
general use. Not only are large manufactories, as cotfou-

snills, now rendered comfortably warm in this manner, but
churches and less extensive buildings. Scnne time ago a
plan was presented by Mr. Robertson Bucliannan, civil

engineer, to the magistrates of Aberdeen, for heating one
of the churches in that city, (a Gothic building we believe,)

which has since been executed, and gives perfect satisfac-

tion. The fuel is put to the boiler on Saturday evening,

and is continued till the congregation meets for the after-

noon service on Sunday. At the cud of January the steam
heat brought the tenij)erature of the place to 46" or 4S'',

which was increased by the presence of the congregation
about 4° or 6' higher. The printing-office of the Glasgow
Chronicle has for some time been comfortably and oecono-
njically heated by Mr. Buchannan's arrangement of steam
lubes.

A recent number of the Gazette de Sanlc contains ihe

following account t)f a remarkable recovery irom the eiVects

ot poisonous mushrooms. A boy ten years of age, having
iucauiiouolv t4lcn sojne mushrooms Nvliich he had picked
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up in a wood, was almost immediately taken ill. He was
conveyed to his parents in a dying state, and, from certain

circumstances, four days elapsed before he was visited by a

medical practitioner. A Dr. Dufour having been sent for,

he found the child in the following state : Countenance of a
ghastly paleness; clammy sweat over the body ; eyes open
and fixed, exhibiting the opaque cornea only ; belly flat and
hard

J
the jaws spasmodically closed, so as {n prevent all

food from being swallowed; the motion of the heart

scarcely i)erceptible. Dr. Dufour immediately broke two of
the front teeth, and administered through the aperture a
mixture of sulphuric ether and syrup of orange flowers; the

body of the patient was then placed among the dried leaves

of tansy, dulcamara, jasquiama ; and the belly was rubbed
with oil of chamomile, camphor, alcohol, and ammonia,
snixed up together: every thing was done with a view to

heat the patient. This mode of treatment had the desired

success; and the child, after swallowing abotit an ounce of
ether, and the same quantity of syrup, completely reco-

vered.

M. Alexander Kis, of Pest in Hungary, has recently in-

vented an universal alphabet, or sjjecies of pasigraphy ap-
plicable to all languages. At a public exhibition before the

members of the various learned bodies at Pest, M. Kis
made an application of his invention to the Lord's prayer,

which^was read in Greek and English by a person present,

and immediately committed to writing with the new alpha-

bet, so as to be read with facility by every person present.

Mr. Bakewell will commence a Course of Geological

Lectures in March at Willis's Rooms, King- Street," St.

James's; designed to illustrate the Geology and Mineralogy
of England, and particularly intended to direct the atten-

tion of landed proprietors to the neglected mineral treasures

on their own estates. Mr. Bakewell also intends shortly

to publish in one volume octavo a Work entitled Outlines
of Geology, with Observations on the Geology of England,

Meteorological Ohservations made at Clapton from
January 17 io February 11, 1813.

Jan. 17.—Cloudy and cold wind. SE.
Jan. 18.—Cloudy and raw wind. SE.
Jan. 19.—Cold and cloudy; the range of the ihcrmo-

meter is not above two degrees, nor has it been for many
days much more.

Jan. 20.—Cold cloudy day; wind E. The range of tht»

thermomeler was only 3", Jan»
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Jan. 21.—Cold east wind and cloudy, some intervals of

Star-light by night, af"tcrv\ i\rds a little snow fell.

Jan. 22.— Cold and cloudy. SE—E.

Jan. 23.—Cold, windy, and cloudy. E-NE. vSnow at night.

Ja/i. 24.—Cold, line in the middle of the day ; stormy

wind from SE.
Ja7i. 25.— Clear in the morning, cloudy afternoon ; wind

easterly.

Jan. 26.—Cloudy and snow.

Jan. 27.—Cloudy, very high barometer. SE—NE.
Ja7i.2S.—Fair morning, sudden increase of fogginess at

times : fine crimson and gold at sunset. Wind N. and

calm ; clear night.

Jan. 29.—Clear morning, clouds of indistinct character

followed afterwards by general cloudiness at night. Wind E.

Jan. 30.—Cold, raw, cloudy, unpleasant day, and damper
than hitherto. SE—N.

Jan. 31 .—Cloudy day, fair and star-light at night. Wind
N. and NE.

Feb. 1 .—Damp cloudy day, and very unpleasant showers

of rain at night. Wind iSf.

Feb. 2.—Damp overcast day, with some small rain about

noon. Wind N—SE.
Feb. 3.—Fine day, lar^e elevated masses of cumulus^ and

almost ciimvlostrutus. Cloudy night.

Feb. 4.—Fine day, mmulus, cirrus, &:c. hazy horizon :

developments of haze in ihc an-; some rain, fair afternoon^

F'eb. 5.—Some rain ; fair afternoon.

Feb. (j.— Fair day, cirrus varying towards crrrocumulus

above, loose cumuli flying along in NW. wind below, af-

terwards wind SVV.
Feb. J.—Gentle showers in the morning,- afterwards

they were harder; the different modifications in different

altitudes as usual.

Feb. 8.—Cloudy, misty, and windy, with some small
rain ; wind SSVV—S. and very high by night.

Feb. 9.—Windy; clouds of flmisy texture, in two or

three different aliitudes; a hard thunder shower with high
wind about two P.M. Wind westerly.

Feb. 10.—Fine day, various clouds ; clear night.

Feb. II.— Fair day, cirrus, cirrocumnlus, and cumulus,
•with haze; between six and seven F.M. a Uuiar //a/o of
about 4G^ diameter ; no visible and definite cloud ; baro-
meter 29' 28 and falling, thermometer 38"; wind westerly.
Clapton, Feb. i2, 18JS. ThOMAS FoRSTER,

METEORO-



] 60 Meteorology.

meteorological table,

By Mr. Gary, of* the Strand,

For February 1813.
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XXV. Account of the late Earthquake at the Caraccas*.

JL HE earthquake which took place last year at the Ca-
raccas, and laid waste the fine city of that name, besides

a great many others in this rich and extensive jorovince, has

been but superficially described in the newspapers in which
I have seen it mentioned. The extraordinary convulsion

has not (December 1812) as yet ceased; it has already

caused, and may still occasion, so many calamities, that it

deserves to be more particularly laid before the public.

On the 26th oFMarch 1812, at five o'clock in the after-

noon, the first commotion took place. The air was calm,

the heat excessive : nothing preceded or announced such,

a catastrophe. A shaking was first perceived, strong

enough to set the bells of the churches a-ringing : it lasted

about six seconds, and was followed by an interval of ten

or twelve seconds, during which the earth exhibited an un-
dulation similar to the motion of the sea in a calm : the

crisis was then supposed to have passed ; but immediately

extraordinary subterraneous noises were heard, and electrical

discharges infinitely stronger than atmospheric thunder; the

earth was agitated with a quickness which cannot be de-

scribed, and seemed to boil like water when subjected to

the heat of a very strong fire ; there was then a perpendi-

cular rumbling or strepitus for about three or four seconds,

followed by agitations in an opposite direction from north

to south, and from east to west, for three or four seconds

also. This short but awful period was sufficient to turn

the whole ciiy of Caraccas topsy-turvy, with upwards of
thirty towns, and the country houses and numerous esta-

blishments spread over the surface of that dtlightlul pro-

vince ! In an instant all was destroyed to an extent of 300
miles, and 80,000 inhabitants ceased to live, while thou-

sands were dreadfully wounded.
The city of Caraccas, placed at the foot of the declirity

of the highest mountain, called La Silla, and on the margin
of an immense plain through wiiich several rivers flowed,

was considerably elevated above the level of the sea, and
always enjoyed a cool and agreeable temperature. The 26th

of March (being Good Friday) had attracted all the inha-

• This interesting narrative is the production of a French gentleman,
who has rcsicli-d may years at the Caraccas, and \va$ an eye witness to th«
icenes which he describes. He was taken prisoner, on his return to France
BU board the American ship Dolphin, by Capt. Malcolm of the Rhin fri-

gate, 'i'o the latter gentleman our readers arc indebted for the publication
•»( the narrative.

—

Edit.
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bitants to the churches of the city which were destroyed ;

thus serving for their tombs : the churches of La Trinidad

and AltaGracia, which were in the more immediale vicinity

of the mountain, experienced more forcibly the effects of
the extraordinary commotion ; for although originally up-
wards of 150 feet high, no part of their ruins exceeded five

or six feet in iieight ; and some idea may be formed of the

violence of the shock which overturned these stupendous

edifices, when it is recollected that they were supported by
columns and pilasters exceedi;ig thirty or forty feel in cir-

cunjference, and of which scarcely a vestige remained.

A superb range of barracks two stories high, capable of

containing 4000 men, and serving as a depot for the artil-

lery, shared the same ruin : a regiment of the line, in the

act of marching to join in a religious procession, was al-

most wholly swallowed up ; a few men only being left

alive.

It is impossible to paint the terror and desolation which
this catastrophe occasioned: disorder, confusiofi, despair,

misery, and fanaticism were at their height. At first every

person Med as well as they were able, prostrating themselves

to supplicate heaven for nicrcv ; in this state the individuals

who escaped death, mutilated or Wcunded, covered with

dust, their clothes torn, and carrying in their arms their

children, or the sick and wounded, presented a most heart-

rending spectacle. After the first moments of terror, in

which self-preservation made every other consideration

give way, the most painful recollection^ agitated those

who had escaped; every one with distracted anxiety sought

for a relation or a friend, and inquired for them with looks

of terror and affright : among the bloody and desolate

ruins, those who remained of the unfortunate population

were seen endeavouring to dig up, without other instrument

than their weak and trembliup hands, the livine; and the

dead who were covered by the fragments : every one ran

to and fro over this vast burial-place, throwing themselves

occasionally on the rubbish, and listening with an attentive

ear to the groans of the unfortunate whose lives were pre-

served, although shut up, perhaps irrecoverably, in the very

buildings where they had enjoyed tranquillity and happiness

but a few minutes before.

The renjainder of the day aiid tiic whole of the night

were devoted to this interesting and pious occupation.

Next day, it was necessary to perform the last orlices to the

dead, but it was impossible to bestow on them the rites of

sepulture
J
instruments and a sufficient number of person*

were
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were not to be found : in order to avoid the effects of a

pestilence, therefore, from an infected atmosphere, the

bodies were piled up at different stations and burnt with

the limber of the ruins. The first sad moments after the

catastrophe were thus spent ; other labours, equally it not

more distressing, rem.ained to be performed.

Almost all the provisipns, furniture, linen, and the

usual necessaries of life were destroyed, or had been stolen

by the lower class of the populace, or the negroes: every

thing was in short wanting. The violence of the earth-

quake had destroyed the water-pipes, and the rivulets were

either dried up, or diverted from their usual course: there

was in fact no water near the city; there were no vessels

in which to collect it, and it was necessary to travel far off

before a quantity sufficient to allay one's thirst was ob-

tained, even by using the hands to carry it to the mouth.
Pressed by thirst and hunger and the want of an asylum,

those vvho possessed country houses fled towards them on
foot ; but alas ! nothing was spared— all was ruin and de-

solation ; and they returned to the city, where they seemed
to be less miserable among their companions in misfortune,

the silence and solitude of the country apparently adding

to the dismal aspect of nature.

The markets were without ])rovisions; the farmers brought

none into town; and many, after wandering about in search

of food, at length lay down and died of hunger : those who
survived obtained sustenance with much difficulty. Had
not some cocoa, sugar, and maize been saved, (which were

retailed at a most exorbitant price,) more would have pe-

rished from hunger than from the effects of the earth-

quake.

Three thousand wounded of all ranks were collected and

placed at first on the banks of a river, under the shade of

some trees: but they were absolutely in want of every

thing, even the most indispensable requisites : they were

abandoned to the medicine of consolation : they were told

that they nmst conform to the decrees of providence, and
that every thing was for the best.

During this awful crisis, a judicious observer of mankind
might have witnessed a striking exhibition of the manners,

character, and principles, by which the Spanish people are

regulated in their conduct.

Their extreme insensibility is scarcely credible: I saw

fathers of families who had lost five or six children, friends,

relations, and their whole' property, without shedding a

tear; most of them consoling themselves by holding a

L 2 conver-
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conversation with an image of ihe Virgin, or some privl-

legpd saint *. Others gaily drowned iheir sorrow in rum ;

and all appeared much less grieved at the event, than they
would have been at the loss of a process which afF<'cted

their rank as nobles, or deprived them of their precedence
in a public company or at a religious procession.

ft is too true, that human beings, naturally superstitious

and ungrateful, never so cordially respect their deities or

their kmgs when they are beneficent as when they are

severe : the more rigorous they are, the more just and
equitable are they esteemed. Such is the lot of mankind !

they forget benefits ; and governors, in order to acquire

the homage which is due to them, must be feared : grati-

tude and love are sentiments too delicate to be common
among mankind.
Good Friday is without doubt the most imposing of the

Catholic holidays: it is that which ought to inspire the

most pious reflections ; but at the Caraccas, as in many
other places, on this occasion, the women are occupied

with thtir dress, more anxious perhaps to appear amiable in

the sight of men than to worship the supreme Being; they

think of nothing but amusement, and they almost forget

that Being who does not manifest himself openly. But
scarcely had they experienced the earthquake, when they

said it was the thunder of Heaven sent to punish the crimes

of mortals: their elegant clothes were immediately laid

aside; those who had it in their power changed them for

coarse garments, by way of showing their penitence: sack-

cloth, cords, and chains, were substituted for elegant fa-

shions and seductive head-dresses. The ladies now sub-

jected themselves to monastic discipline, and beat without

remorse their bosoms, but a short time before adorned with

the most costly jewels : many of the gentlemen at the same
lime forgot their gallantrv for fanaticism ; and, in order to

appease the anger of Heaven, they walked nifrht and day

in processions, the body entirely uncovered with the ex-

ception of a large girdle, barefooted and with long beards,

a cord around their necks to which was frequently attached

a large stone, and on their shoulders they sometimes car-

ried a wooden cross 100 or 150 pounds in weight.

In the city and throughout the country there were pro-

cessions day and night; every mountain was transformed

into a Calvary, where the people dying with hunger im-

* The divine Being among the Spaniards seems to be absolutely un-

known ; they never speak of him: it is the Virgin and the Sainti who re-

ceive all their homage.

plored
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plored the divine mercy, embracing with groans the relics

of their tutelar saints.

Every one accused himself of having called down the

anger of Heaven, and of having caused the universal ca-

lamity: those who could not meet with a priest openly

confessed their sins upon the highways, accusing them-
selves of robberies and murders which they had secretly

committed.
In less than two days about 2000 individuals (who per-

haps never had any intention of the kind) were married :

relations formerly despised or neglected on account of their

poverty were now recognised : many unfortunate children,

the fruits of an illegitimate intercourse, who had never
known father or mother, were now acknowledoed and
legitimated. At the same time an mfinite number of resti-

tutions were made, and law-suits terminated. But not-

withstanding all this remorse, a singular and paradoxical

spectacle was exhibited to the eyes of the philosopher :

while one half of the multitude thus hastened to expiate

their offences, the other half, who perhaps never had been
guilty of any great crimes before, but possessing an ac-

commodating conscience, profited by the confusion, and
with the utmost composure committed every imaginable
excess.

In the mean time the shocks from the earthquake con-
tinued ;—every day and every hour some ruins fell, which
had been only shaken by the first commotions. On the
5th of April, at four in the afternoon, there was a shock so

violent that several mountains were rent asunder, many in-

clined from their centre of gravity, and enormous detached
rocks were precipitated to the valleys.

From the above hour until nine o'clock next morning
the shocks were violent, and so frequent as to admit of an
interval of about five minutes only between each ; and du-
ring these intervals a rumbling subterraneous noise was
heard, and the earth was continually agitated.

The succession of these phsenomena was not interrupted

in the month of December 1812, when T left the place, and
those were reckoned the most tranquil days, in which there

were only fifteen or twenty shocks ! Every thing was de-
stroyed ; the ramparts of La Guyra, not less than twenty
feet in thickness, were thrown down. As a natural con-
sequence of the opening of the mountains, which are the
great reservoirs of water, some rivers were observed to have
considerably increased. Many high mountains were rent

L 3 right
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right across the centre, and that called La Silla has sunk
more than sixty fathoms.

It is difficult to say what will be the close of this dread-

ful event : it may be hazarded as a conjecture, however,
that it will end in the opening up of one or more volca-

noes ; in the mean time the unfortunate inhabitants of

these countries, attached to their native soil, and not

wishing to abandon the ashes of their fathers, have with
great labour erected rude habitations, in which they await

with stoicism and resignation the termination of their ca-

lamities.
j_ ^^^ g^

XXV f. Description of a mechanical Instrument to work
Addition, of Numbers with Accuracy and Dispatch. B^
Mr. J. Goss, of Enjield*.

Sir,—xiBOUT two years ago I resided at Hatherleigh in

Devonshire, where I had a day-school, and lodged with

people who kept a shop: they had frequent occasion to cast

up bills, but having but little knowledge of figures were

very liable to make mistakes; they therefore, when a bill was
any way long, generally brought it to me, and oftentimes,

when I have been out in the town, I have been sent for to

come honje and cast up a bill ; at length I thought if some
mechanical contrivance could be invented to cast up bills,

it would be of great service to many, or even to all who are

in business. I knew that multij)lication, division, and
many other rules in arithmetic, were often worked mechani-

cally; but addition being in itself so irregular, I was afraid

no instrument could be invented to work it. However, by
repeatedly considering the subject, I discovered after some
time a method of casting up a bill by a slide rule ahout two
feet long and two inches broad ; and as I was studying to

bring it to greater perfection, an in)perfect idea of this

addition-wheel sprung up in my mind, which is a much
better method than the former : but thinking the experiment

would be attended with expense, and after all perhaps be of

no advantage to me, it lay dormant in my mind till about

last Michaelmas, at which time I came to London, and a

friend of mine got me one of the lists of premiums offered

* From Transactions of the Society for the Eiicouragnneiit of Arts, Manu-
factures, and Commerce, for \8l'2. The silver medal of the Society was

voted to Mr. Goss for this communication, and the lustfument is pre-

served in the Society's Repository.

, by
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by the Society of Arts, &c. published in the year I8O9.

After I had lead of those honorary and pecuniary rewards

which had been given, and were then offered, my desire

to obtain some mark of the Society's approbation could

not be appeased but by possession, and I was determined

to carry my- idea into execution ; I immediately renewed

my study of this instrument with increased application.

Castinor i-ip bills is what falls to the lot of most people

in business, and many who are moderately clever at it often

find it a troublesome task before they can place any depen-

dence on their being right ; they have need to cast them
up two or three times, and even then have often as many
different sums, and therefore frequently find themselves

much confused and puzzled in the operation : the instru-

ment of my invention in such cases would be very accept-

able : it would take the work from the mind, and give it to

the hajid, which would perform it with greater ease, accu-

racy, and expedition ; a person who can only read figures,

may by this help add up a bill with as much accuracy as a

mathematician.

The same day T completed my instrument, I showed it

to the people with whom I lodged, who as I have already

observed were shop-keepers. I wrote a bill, and desired

them to cast it up; I then showed them how to do it by
my wheel, and desired them to add up the same bill by it,

and see if it was right. They then proceeded, and cast it

up right by the wheel, when they discovered that they had
made a mistake of one shilling in the row of pence, and
two shillings in the row of shillings. They were therefor^

much pleased with my new contrivance, because it was
more true and less troublesome than the common way.

This wheel has four circular rows of figures upon its

face. The first row which is nearest the teeth on the cir-

cumference, denotes pencOt the second shillings^ and the

third and fourth denote the total mtmher of pence or shil-

lings, 8cc. Thus, if 6} in the third row should be under
the index, if I were casting up pence, I should see in the

first row, 4 under or next before the index, and the next
red figure passed over by the index would be 5, which
signify 55. 4c7., the red figure or figures nearest the index

signifying shilli/7qs, and the black figure or figures before

the index the odd pence. In the second row, the black

figure before the index signifies the number of odd shil-

lings, and the next red figure the number of pounds. Be-
fore I begin to work, the'red figures 3G0, ISO, 9, 13, must
always be placed next before the index. I then begin to cast

L4 up
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up the row of pence. If I should have 55. 4c?. I set dow«
the 4c?. under the bill, and bring back the red figures 360,
&c. again before the index ; then, with the brass handle I

move round the wheel 5 divisions, and go on with the row
of shillings, &c.

This addition-wheel has cost me much time and thought;

but should it be honoured with the approbation of the So-
ciety, 1 shall feel myself much gratified.

I am, sir,

Your humble servant.
No. 4, Wood-Street, Spa-fields, Jan. 2l, 1812. J. GOSS.

To C. Taylor, 31. D. Sec.

Reference io the Eng7'aving of Mr. J, Goss's Instrument

to work the Addition of Numlers in Arithmetic. Plate

V. Fig. 1, 2, 3, 4.

This instrument consists of a brass hoop, fixed to a flat

circular plane of wood ; this hoop is divided on its upper

eda:e into ISO ratchet or saw-like teeth, and the circle has

a number of radii lines of figures upon its face, in divisions

corresponding with the teeth; also of a supporting circle,

havina: a fixed index reaching across those lines of figures

;

and a circular row of 20 divisions, and another of 50, cor-

respondent to the ratchet teeth ; and of a brass central

index which takes into the teeth, and will turn the ring ia

one direction only, to one certain place or stop ; and then,

the numbers on the circle, close to the fixed index, will

show the sum total of the different numbers to which it

has been turned round, at any number of intervals. Fig. 1.

is a plan, showing a portion of the moveable hoop and

circle, and the numbers which are upon its face. Fig. 2.

is a section of the instrument, answering to the same.

Fit»". 3. is a plan, on a smaller scale, of the instrument

on the under side; and fig. 4. an edge view corre-

sponding with it ; the same letters of reference are used

in all the figures. AA represents the principal upper

or moveable circle, on which some of the numbers are

marked; this is attached by a centre pin R to another cir-

cle BB, figs. 2, 3, and 4, which is held in the hand when
the instrument is used ; these two circles turn round freely

upon each other, and upon the centre of the upper one a

radial lever, or index, CL, is fixed, which has a free motion

round the centre pin R. The circle AA has a ring or

hoop of brass MM, fixed round its circumference, which

is cut into 180 serrated teeth, as shown in fig. 2. The
centre
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centre index CL slips over the sloping side of these teeth

when moved in one direction ; but when moved in the

other, its edge c catches into the perpendicular sides of the

teeth, and carries the circle round with it. EE, fig. 3, are,

two brass cocks, screwed to the side of the lower circle

BB, and projecting from it beyond the circumference M
of the upper circle; the ends of them support a flat circular

wooden or brass limb, FF, which (as shown in fig. 1.) has

Other correspondent divisions and figures upon it, over

which the index passes : at one end of the limb a wire

stop, I, is fixed; and when the index is pressed against this,

its edge c will stand upon the figure I. of the limb FF,
which is numbered on progressively, 1, 2, 3, 4, 5, 6, 8cc. to

50; which numbers are the same distance apart as the teeth

upon the edge of the great circle A; so that, by moving the

index to any of these numbers, its edge C will have passed

over the same number of teeth of the circle, as the number
of the limb which it is carried to denotes ; but in passing

in that direction it slips over the sloping edges of the teeth

without moving the circle: now, the edge C having ar-

rived at any intended number, as 19, for instance, the edge
of the lever is pressed into the teeth; and being brought
back again till it touches the stop Z*, it will have moved
the circle A round 1 9 teeth. At the extreme end of the

limb FF, a piece of brass, PP, is fixed, so as to form a

reading-index for the numbers on the several circles, v;hich

are described on the face of the great circle AA : these are

four in number, viz. one for the pence, one for the shillino-s,

and two circles for the pounds : the external circle, which
is the pence, is numbered 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11,

then 1, marked in red, to denote 1 shilling*: then I, 2, 3,

4, 5,6, 7, 8,9, 10, 11, again, and 2, in red, to denote 2
shillings, and so on, up to J 80, which will be 15 shillings

:

the next circle towards the centre is for the pounds, this is

numbered 1, 2, 3, 4, 5, 6, &c. up to IQ^ then one, in red,

for one pound: then I9 numbered successively again, and
2, in red, for two pounds, and so on till 9 pounds, which
fills the circle, because 9 pounds contain 180 shillings : the

third circle towards the centre is for the addition of pounds,
or any other whole numbers : the circle therefore is num-
bered in regular ascending series, from l to 180; but to

enable the instrument to count higher than 180, the fourth
circle is introduced : this begins at 181, and proceeds, by a
regular increase, to 360 ; G, figs. 3 and 4, is a detent,

* Those figures, which in the instrument arc marked in Ted, the engraver
has disiinguished by including ll)cm ia a small r irclc.

moveable
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moveable on a centre pin attached by a stud H to the lower

circle BB, and its tail is pressed by a small spring h, which
causes it to press constantly upon the tinder side of the

great circle A A, and produces such a triction as prevents

the upper circle slipping loosely round ; a screw k, fig. 3,

is fixed in one part of the under Side of the Io^a er circle, so

that in turning round it intercepts the detent G, and in this

position the edge of the index PP is at the zero, or point

of connnencenient of all the numbered circles. In this

position the instrument is ready for use, in the following

manner : suppose the following sum is to be added up :

£. s. d.

23
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4, 6, 3, 5, 14, by successive steps of the index L : then, on
examination of the second or shilling column, 16 will be

found beneath the index, and the nearest red figure which
it has passed by will be 1, denoting 1 pound 16 shillings:

16 therefore is set down, and the pin x still kept in the

same hole to denote that one is carried forwards ; the circle

is again brought to the zero, by bringing it back as far as

it will go; and lastly, the column of pounds is added, in

exactly the same manner.

XXVII. Dissertation on the Painting's of the middleAge^ and
those called Gothic. Extractedfrom afi unpublished H-^ork

on Painting, by M. Paillot de Montabert.

[Continu-d from p. 44.]

Of the various Schools of the middle Age.—Roman School

of the middle Age.— Greek School of Constantinople frojn

the ninth to the sixteenth Century exclusively

.

—Floren-

tine School of the middle Age.— Fenetiari School of the

middle Age.—Gothic School of the North.

C
Roman School of the middle Age.

ONSTANTINOPLE for a long period gave laws to Europe
in the arts ; but in spite of the influence which this school

may have had over the painters of Rome, the ancient

models, always reviving in this rich capital of the world,

presented nourishment too abundant and too wholesome to

encourage a preference for the new style of paintings sent

from the East, lo .which they conformed occasionally

merely out of condescension. All the artists of Rome, in

short, down to the time of Raphael, knew how to profit

by the innumerable sculptures and subterranean paintings

tyhich were daily discovered in that famous city. There
cannot be a doubt, therefore, that the character of this

school consisted at all times in a correct style, in clear and
expressive pantomimes, forcible and yet agreeable, as well

as in draperies of a good taste; and we ought therefore to

regard this school as the first preserver of the true ancient

ityle of painting^'.

Greek
* All the CIiri,-tian 5arcopha;ji of Rome are expciitcd exactly in the style

of the last sculptures of Pajjanism : and it is turprisiiijj enoiii^h to see upon
these sepulchral ornaments Moses striking the roclc, Jesus entering into
tiazareth, or standing in the midst of hit apostle?, and so many other sa-
cred subjects, similar in the coatumc and workmanthip to the representa-

tions
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Greek School of Constantinople.

When Byzantium became the residence of Consiantine,

his favourite city was enriched not only with beautiful

monuments brought from Rome, but there were also col-

lected at the same place such objects of the greatest rarity

as still existed in ancient Greece. The number of famoui
statues and pictures, according to historians, was immense;
and it is truly astonishing that so many fine models had
not perpetuated a race of good artists even in spite of every

obstacle. To say nevertheless that there no longer remains

any thing of the ancient simplicity, or of the grandeur and
dignity so essential to the majesty of the art, would betray

an ignorance of the progress of the human mind ; and, we
may even conjecture, that in the same way as certain em-
perors at Rome caused either from taste or caprice, the an-

cient style ot the Greek sculpture to be imitated, so also we see

certam artists of the present day, from motives which we
cannot exactly divine, assume the ancient characters of the

schools, and reproduce recollections of the beautiful, in such

a way that observers, more than once in this school, must
have met with figures full of elegance and simplicity*. Ja

general the characters of the Greek school of Constantinople

are gravity, dignity, and even beauty, although indicated by
feeble means f

.

Florentine School of the middle Age.

I should be inclined to believe that the zeal and enthu-

siasm which were manifested at Florence for ancient litera-

ture, at a
,
period probably anterior to that of the Medici,

produced among the artists of that period an inventive

and poetical tgste, and that it was in this school that the

tion« of the ancient mytholog'y. In the same way there is reason to be-

lieve that the style of portable pictures painted upon wood, and which liave

been destroyed by time, was a continuation of the style of the preceding

paintings. The Catacombs exhibit proofs of this.

* Witness, for example, the statue of Julian the apostate in the Napoleon
Museum, No. 6.

-f-
Those who have not seen the grand Mosaics of the most ancient

churches in Rome may consult, ^«^r alia, the eno;ravings of Ciampini, and
particularly that which represents the Mosaic of Saint Agatha, of Ravenna,
torn. i. tab. xlv. as well as the engraving tab. liv. and several others in the

same work, which will show the noble simplicity of the Greek style of Con-
stantinople. It is v/orthy of remark, that the artists which Italy attracted

from this city were rather Mosaic daubers, than painters properly so

called. It is a pity that they should have so frequently repeated the ideas

of each other: nevertheless, upon considering their works with attention,

we discover more variety than is at first imagined ; and they possess this in

common with all the ancients, who are very different from each other, when
they are considered with care and without prejudice.

qualities
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qualities of expression were most frequently to be found.

To attain this there was no occasion for the assistance of

the Greeks and Romans: the mere bent of the genius of

the artists and the study of the passions were sufficient.

Hence those painters, who gradually got rid of the ancient

maxims in their taste and m their style, gave more ani-

mation to their figures. Hence proceeded those expret.sive

and true images which have been subjects of imitatitm

with so many subsequent painters; hence those physio-

gnomies truly natural, and inspired by a sound judgement
and feeling heart. In this school therefore may be ac-

quired a great accuracy of delineation, a quality which
alone perhaps, when it was properly appreciated, formed
the Verrochios.theMichael-Angelos, the Leonardis, and ilie

bold designers who adorned Tuscany, and whose celebrity

Avassuch that the whole of the painters of Italy, in studying

their designs, were forced to imitate their new taste. May we
not suppose also, that this custom of servilely copying in-

dividual peculiarities, and this neglect of the ancient mo-
dels, may have led them to introduce into almost all their

subjects the costumes of contemporaries? and perhaps several

pictures of that time, in which the costume is Grecian,

have been executed by Florentine artists.

Venetian School of the middle Age.

Venice received the arts from the East, and her school

of painting was much more influenced by the painters of

Constantinople than by those of Rome or Florence : there

was a direct and commercial communication wiih the city

in which the emperors had taken up their residence ; and

if commerce ought to be considered as a vehicle of, or as

influential on, the arts, wc may easily conceive that all the

portable works, which could be regarded as objects of spe-

culation, nmst have had the character of those which were

exported irom the East. The Venetians, following the ex-

ample of the Orientalists, studied brilliancy of colouring,

and all the arts by which this eff'ect could be obtained ; and

it would seem that not only did they profit by the rich co-

louring materials whicli conmierce procured them, but

long before the time of Giorgioni there were painters who
studied the calculation of the masses of chiaro-oscuro, as

well as the eflects of opposite shades ; so that this school can-

not fail to be regarded as the parent of the modern colourists;

since long before the Carpacci, the Basacti, and even the

Bellini, they had always painted with vivid and durable co-

lours.
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lours *. Thus, I have no doubt that, by carefully pursuing
these rcyearches, we may be able to discover the source of
the colouring in the most distant periods of this school.

We may also add to these causes the custom of contem-
plating the highly coloured dresses of the Levantines who
visited V^enice ; but their painters, not havinf'^ the ancient
model?, nor the manners of the East, could not perpetuate

the grand style w hich belongs to design.

Gothic School of the North.

Although the general appellation of Gothic has been
given to the architecture of the middle age, the constant

contemplation of ancient monuments must nevertheless

force us to acknowledge certain distinctions in the various

styles. The Italians, ior example, gave the name of Arabo-
tudesco to the stvle of the dome of the Great Church at

Florence, built by Arnolfo in 129O; and they add that it

is a mixture of the Moorish or good Greek with the Ger-
mano-Gothic. In architecture a distinction has also been
made among other styles, of the Saracen and the Saxo-
Gothic. Sculpture has not been submitted to the san)e

analyses, since its productions have been too much neg-

lected ; but the styles of painting were still more forgotten,

and their different characters have not even been inquired

into. The appellation of Gothic has therefore been given

indis<:riminately to all those paintings of a different phy-
siognomy from those of the modern schools of Italy, and
a great confusion of ideas has consequently been the result.

Now, as tlie few paintings which were to be found in the

North, before the existence of the Florentine school, were

confined to some imitation of the Greek-Christian style,

and presented but a very small number of images, it was
thought that the Gothic style in painting was precisely

that which had so abundantly filled France, Germany, and
the whole of the North, with the vicious studies which
were brought from Italy. We may therefore say that the

School which has been called Gothic, originated much later

than has been imagined, beginning only at the epoch whea
the influence of the ancient styles had become almost null

;

and when caprice, the barbarous taste of the times, and the

* All the iTiOTable paintings anterior to the innovation of John of Bruges,

introduced at Venice by Antonello de Messina about the year 1450, were
executed with white of eggs, wax, or gum; and when oil was introduced

into the colours, it was merely used to finish, or to give permanence to,

the pictures already far advanced by the first processes. Several Venetiaa
pieces ia the NaptleoH Museum are painted ia this way.

tone
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tone given by the manners of men, were the only guides

which artists had : if architecture and occasionally sculp-

ture, which was then tributary to it, preserved under the

superintendence of priests and monks some of their es-

sential qualities, painting also, which was more generally

attaip.able, was almost eniirely abandoned to the taste of

those who attached themselves to it as a study. The
painters of the North were no longer in contact with the

ancient pupils of Rome and Constantinople; and not-

withstanding the ingenuity of some figures in certain ma-
nuscripts, it can never be said that in these countries the

art was upon the same level as in Italy. Some time after-

wards the influence of the stvles of some men very justly

celebrated elsewhere, such as Albert Dnrer and Van Ecke,
did nothins; but degrade even the bad taste which prevailed;

and it was after tlieir time in particular, and after the pre-

tended imitations of the Florentine school, that artists every

where produced on glass, in altar-pieces, and in books, those

works equally ridiculous as disgusting, and which are still

to be met with daily: it is probable, therefore, that if in

these countries there are occasionally paintings of some
value, they have been the productions of foreigners in-

vited there either by the princes and churchmen, or by
some rich individuals. We may therefore repeat that, in

the North, the style of almost all the paintings of the six-

teenth century, notwithstanding certain qualities which
sometiiTies render them valuable, is truly barbarous; and
that this is the sole and true cause of that disgust which
has been erroneously referred to causes originating in for-

mer ages, which were supposed to have been still more
barbarous.

It will be no longer astonishing that it has been falsely

supposed that painting took ils rise in the sixteenth cen-
tury, since, in fact, we generally find in the countries of the

Nirflh styles which may be referred to the aera of the new
schools, and since the churches, monasteries, and public

buildings, were every where emblazoned with the mixed
tastes of so many new painters; tastes whicli were even
combined with that of Michael Angelo, the aspect of which
gives to the public the false idea of works executed more
than a hundred years before. This school was the osra'of

those attitudes and of those harsh and angular postures,

the aera of the barbarous siijierfiuity of back grounds and ac-

cessaries, perpetuated perhaps by the slight degradation of
the colours ot glass; and afterwards came the cera of those

pantomimic and academical contorsions which were said

to
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to have been brought from the Vatican : in a word, it waa

then that they introduced the strange and revolting custom
of employing grotesque draperies of woollen stuff or moist-

ened parchment : a style which even for gravest subjects

too much resembles that which painters would study at

present in our great cities, were ihey to frequent every

public masquerade.

Let persons call these shameful perversions of painting

Gothic if they please ; they possess nothing in common
with the fine arts of antiquity, and it is unfair to class them
with the simple and rational productions of the middle

age : certainly it was not these miserable daubings which
Kaphael made use of as his models ; and it would not bs

absurd to suppose, that in these degraded times that con-

tempt arose which the Italians have ever since cherished

for ultramontane artists.

I conclude therefore from these observations, that Rome
in the middle age produced paintings of a simple, rational,

and regularly comprised style, and that there are to be

found in the works of that time subjects clearly conceived

and finely expressed,—methodical compositions, and dra-

peries of a happy and graceful flow : thai the Greek school

of the Lower Empire always presented figures of a severe

and dignified character ; that it still excels with the lustre

of the colours of the East, and that it propagated this grand

and ancient problem, magnificence on simplicitij. I con-

clude that Tuscany witnessed the cultivation of painting

by men of genius who formed for themselves a style ani-

mated, but not very conformable to the elevation of the

arts : that Vepice exhibited in the most distant periods

proofs of intelligence in colouring and chiaro-oscuro, and
.participated in some respects with the Greek taste of Con-
stantinople : in a word, that the Goths of the North, who
went in search of the arts to that Florence whose celebrity

attracted the whole world, brought nothing from it, or

from Rome, but superficial and altered idtas, or false and

trivial traditions, which spread thoughout their own still

barbarous country all those hideous images which I will-

ingly abandon to the ill-nature of the malcontents.

There certainly were mixtures of these various manners
in different countries; but the characters of these schools

are not the less determined, and seem to be founded on the

nature of things.

It has been already shov/n how erroneous the opinion of

those has been, who, confounding all times and styles, do

not admit of common sense as guiding the painters until

the
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the efforts of the celebrated men of the sixteenth century^

Here we ought to enforce a principle which is very pal-

pal-le, and easy ot being retaiiied, viz. that the art of
paintmo is the purer, ihe nearer it approaches ancient times

j

that all which it has acquired in practical perfection, in sub-

sequent ajies, has only improved it in so far as artists have
preserved a respect for ancient doctrines; and lastly, that

if the manners and society of posterior times have restored

its credit and activity, U is nevertheless true, that the best

productions of the epoch called improperly enough the

a;rH ot the revival of letters, are those \\\ which the new
styles and imitiitions were not substituted for the ancient

docuujents. The art therefore never perished ; and when
we conspare the evds which it experienced at the periods

of the conquests of the barbarians, wiih rhose wh:ch were
brought upon it bv th' iheorif^> of the new students, we
shall not hesitate to affiiMi, that it has suftered much more
from the latter than from the former, and that their true

dcsi rovers have exerted their ravages much more directly

and much more slowly than has been imagined.

besides, in order to have a clear idea of these influences,

and of the progress of 'he art, we must necessarily have
seen and attentively considered t-he various productions on
whicn these iafliiences were exercised. But how much
have these inquiries been despised ! In fact, that person
who, after havitig expressed his disgust at the sight of

some of the vignettes of a manuscript of the sixteenth

century, or of some badly stained glass much more mo-
dern, will inform us that the Gothic is a pitiful style; such
a person, I sav, who h^s seen ihose insufficient objects and
soMie Scraps of portraits, has never visited Tuscany, Venice,

or Rome, has no knowledge of the fragments deposited

in the voluminous colL'ctions of Bosio, Aringhi, C.ampini,

Ijattari, and others: he passes l»y with disdain some valu-

able paintings which are frequently found m the cabinets

of the curious, and he despises them because they are not
decorated with the livery of our schools. In a word, the

belief is too prevalent, that with the sixteenth century

{lainting revived; and on the con'rary the term revival is

applied very improperly to the aera At which, perhaps, the

art beiran to receive the last (ouches of degradation : an|[

if eminent men and bold and original artists have adorned
this memorable aera, if the too tamous Michael AngeJo
by [ns pi;mpous works has attracted the notice of all men;
it is notwithstanding trie, that he has stripped the ancient

art of us 7i(iivele, and the best pictures even of llie present

Yo\. 41. No. 179. March lUlS. M day
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day are those in which we trace the beauty, the true sim-

phcitv, and ihe striking truths of nature. Thus the period

of the corruption of the art was not when it lost its

honours and consideration, but rather that it was no longer

founded upon the grand principles which are its true sup-

porters ; and such is the immutable order of thmgs, that

all the splendour of the Cartoni, the Bernini, alt the noise

made by the Vanloos and the Bouchers never disguised the

degraded state of paining.

Since therefore a new cgra has commenced, and the art

has risen by the force of genius alone, and without the aid-

of that cruel benefit of nature, which generally paves the

way for the lustre of the arts by the previous darkness of

destruction,—pught we not boldly to extinguish the preju-

dices which still [Hirsue us, and reject with dignity all that

is unworthy of our new glory ?

But we shall now point out more precisely the various

qualities observed in the last productions of the languishing

and enfeebled art, and prove that they have been common
at all times to the works of the most distinguished, both

among ancient and niodern artists.

[To be continued.]

XXVIII. Remarks on Don Joseph I{odrigv¥.z's Animad-
versions on Pari of the Trigonometrical Survey of Eng-
land. By Olinthus Gregory, LL.D, of the Royal
Military Academy, JVoohvich,

To MrrTilloch.

I)eak Sir.— V> hen I sav that I have been greatlv sur-

prised to see in the second part of the Philosophical Trans-

actions for 1812, Don Rodriguez's animadversions upon
part of the English Trigonometrical Survey, I conjecture

that I am merely describing a feeling which has been more
or less experienced by every man of science in this king-

dom. The publication of an attempt by aforeigner to cast

discredit upon a great national undertaking, in the Trans-

actions of the most eminent philosophical ins^titution of

that nation, the Iloyal Society, that is, in a work which
learned men on the continent contemplate as a fair picture

of the science and genius of England, is, 1 believe, a thing

unprecedented in the history of literature. If the great

work which Don Rodriguez has taken upon himself to ex-

an)ine, had been really reprehensible, it would still have

been extraordinary that he should be permitted to give his

censures
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censures currency in such a vehicle: but liow much more

extraordinary must it be thought, if on inquiry it shall ap-

pear that his strictures are causeless, and therefore unjust !

This is an inquiry which every man of competent informa-

tion, who has at heart the honour of his country, has a

light to institute: and, however unpleasant the under-

taking may in some respects be, I enter upon it without

delav, because Colonel Mudge, whose reputation is so

deeply iuiplicated in this business, is at present prevented

from 'giving Don Rodriguez's paper that decided and com-
plete refutation which it will hereafter receive at his hands;

and because his silence, though unavoidable, may be con-

strued into defeat.

Impressed by these considerations, I propose in this

communication to show, that the observations of this in-

genious foreigner are, in all his main positions, unfounded;

and alihough ihe matter under investigation is, in general,

so nearly elementary, that any man of moderate scientific

attainments might safely rest the truth of his assertions

upon his own character and their intrinsic evidence
;
yet,

lest it should be appreheuded that, on this occasion, my
judgement may be warped either by strong national feeling,

or by private attachment, I shall fortify my positions, as I

go along, by such authorities as neither Don Rodriguez

nor any other person will be inclined io question.

Before I proceed xo the points which Don Rodriguez

selects as the ba>:is of his animadversions, it may not be

thought improper if I briefly advert to what appears his

main, if not his sole object, .in making those animadver-

sions at all. I shall not, I hope, be deemed uncandid, if

I say, that to me this object appears to be no other than

the depression of Engli&h (and perhaps oiher) ingenuity

and exertion, in order to the undue exaltation of the French

scientific character. To this end, as it would seem, (for

to what other jiurpose can it be?) we are toUl that in con-

sequence of '* the general impulse which the human niind

received" from the French revolution, the menibers of their

academy of sciences " invented new instruments, new me-
thods, new formulae," for the jiurpose of ascertaining the

figure of the earth, &c. and comuK-nced " an imp(<rtant

undertakins: almost the whole of which consisted of some-
thing new iu science." 1 have no wish to depreciate the

value of the discoveries and improvements of the French

irialhematicians
;

yet surely I may affirm that much had
been done with respect to the grand topic in question, lung

before the French revolution. Did not Euler invent " new
M 2 methods
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mothoils and new formulae" for this exj)ress purpose, and
publish iheni so long back as the year 1753, in the Berlin

Memoirs ? Did not Dionis dn Sejour much improve this

branch of analytical theory ? Did not Professor Playfair

solve the general problem in all its useful varieties in the

Edinburgh Transactions, before the publication of Delam-
brc's investigations ? Dili not General Roy, and the subse-

quent Engliih measurers, publish ingenious formulae in the

l^hilosophical Transaclicns ; although Don Rodriguez in-

sinuates that their methods are kept back ? And, with re-

spect to actual admeasurements, might not the Don have
learnt from the Philosophical Transacti(Mis (see volumes
Ixxv. Ixxvii. Ixxx. &c.) that Government surveys were com-
menced in Scotland, so long back as 1715, by Lieut. Gen.
Watson; thnt in 1773 the work was continued; that ii!

1783 an authorized committee or deputation of the ma-
thematical philosophers of England and France met at

Dover, to concert the best means of carrviiig a series of

triangles from Greenwich to Paris ; that the work was soon
alter pnrsued by the appointed persons in both countries;

and that from that period it has almost regularly proceeded

in England, whatever interruptions it may have expe-

rienced in France? How, then, can a writer insert in the

I'hilo5o|)hical Transactions, where evidence to the contrary

cloundsy a paper from which, all who are unacquainted
with the history of this important class of operations

vvould conclude that they wigiuated in the determination
of the P>cnch to " establish a new system of weights and
measures ?"

To the same end apjiarently tends the Don's assertion

tliat '• the Swedish Academy of Sciences, e?icouraged ly the

sj/cfess of the operations conducted in France^ sent also

three of its men)bers into Lapland to verify their former
measurement." For the natural tendency of this state-

ment is to produce the belief, that the recent operations of

the Swedish philosophers were in humble in)!tation of the

I'reneh, and that they were undertaken for the purpose of

veritymg or of correcting tlieir own former admeasure-
ment; m both which respects the colouring given is widely

different from the trutli. The Lapland measure in 1736^

was not conducted by Swedish, but bv /*Ve//rA academicians }

and the correction of it was proposed long before the

French revohition. 'I'he followmg arc the true circum-
stances of the case, as I received them from a learned Swedc^
Melanderhielm, ihe venerable president of the Stockholm
Academy, had almost from his vouth doubted the accuracy

of
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of the operations of 1736, and sought anxiously for an
opportunity of repeating them ; but waited many years

before he could avail himself of a favourable conjuncture
of circumstances; although laiterly he had found in

M. Svanberg, a young man of great talent and activity to

conduct the operative part. After hearmg of the new
measure of a degree bv MM. Delambre and Mecbnm, lie

wrote to some of the French mathematicians on the sub-

ject, but with no intention of soliciting them to visit Lap-
land. Soon after this, Bonaparte, at the suggestion of the

then National institute, wrote a letter personallv to the late

king of Sweden, requesting permission f)r some meinbers
of that body to proceed to Lapland, in order to determine
an arc of the meridian. That high-spirited young monarch
replied, that he would consult his own Academy of Sciences

at Stockholm, whether such an operation was desirable

for the interests of science; and, if they were of that opi-

nion, he had no doubt he could find Swedish mathemati-
cians competent to the undertaking. Hence JVLM. Svan-
berg, Ofverbom, Bolmquist, and Palander were appointed

to examine and repeat the measure of the French acade-
micians; and this is what Don Rodriguez terms the ex-
pedition of three of the Swedish academicians " to Lap-
land to verify their former measurement I"

With the same spirit it is natural to suspect Don Rodri-
quez speaks of C )lonel Mudge as " a skilful oLserver," and
merely sucli, adding that " one cantiot but admire the

beauty and j^erfection of the inslrum&nt<i employed" by
him : while, when he characterizes the labours of the French
measurers, he assures us they " merit the highest decree of
confidence ;" and, '* l)y the sanction of such an union of

talents, give such a tlegree of credit and authenticity to their

conclusions, as could scarcely be acquired by other means."
I shall not animadvert upon this invidious contrast ; but
simplv remark here, that the Don aitopts a strange method
of verifying his positions. He admits that Colonel Mudse
is a skilful observer, who knows very well howto employ
his instruments; and, that there may remain no doubt on
that head, publishes a long paper to prove, or at least to

show it probable, that he has made a miitake of 4} se-

conds in ihe determination of a zenith-distance. 1"his

animadverter has, as he assures us, gone throuoh all the

Colonel's computations by difiercnt processes, and lound
them correct, or onlv evincing very trilimtr discrepancies,

such as mav naturally arise 'from the diversity of meiiiods:

yet he cannot find in his heart to drop a single word of

M 3 coinmcndaiioii
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commendation on him as a computer, or as an investi-

gator.

The precedinn- remarks will suffice, I apprehend, to ren-

der manifest the jirobable object oFDon Kodriguez's paper.

I shall now proceed to inquire how far the reasons assignee^

by this gentleman hear him out in his atten)pt to throw
suspicion upon tlie operations of Colonel Muds^e in mea-
suring an arc of the meridian. The Don's paper, it is true,

is rather desultory and imconnected ; but 1 trust I shall

neither misrepresent him, nor do injustice to his arguments,
by endeavouring to reduce them to the following order.

1. Colonel Mudge's observations must be wrong some-
where, because his results do not correspond with those of

the French measurers. This is not positiveiv affirmed, but

every where stronulv implied : for Don R. assumes his

value of the radiiis of the earth's equator fron) the French
measurements and computations ; and he takes it for

granted, that the fraction exhibiting the ratio of the difference

of the earth's axes to the major axis, technically termed tiie

compression, hes somewhere between those limits
(-^-^-o

^^^

•j-fo) which a superficial observer would adopt as most
suitable to the French operations. Such assumptions, by
the way, are neither consistent with fair criticism nor with

sound logic : for the grand object in measuring arcs of

meridians is to determine the ratio of the earth's axes ; and
when in the course of any such admeasurements avowedly

remarkable anomalies arise, it is a mere petitio princ'ipii to

conclude that there nrust be some error in the astronomical

ohservatiovs, because irregularities as great or greater than

those which the operations indicated result from computa-
tions resting upon a gratuitously assumed ratio.

But some of the French operations at home, compared
with those at Peru, give about -^-^ ibr the compression *.

Be it so. That is no reason why any such ratio should be

adopted as the test by which to try the accuracy of English

observations. Don Rodriguez himself, when applying the

same test to the French njeridian, thereby detects irregu-

larities, and great ones too; yet does not whisper the

gentlest hint that they were occasioned by inaccurate ob-

servations. Why not ? Because M. Mechain *' handled

instruments \\\ih great delicacy, and was posscfsed ofpr'-

euliar talents for this species of observation." So that a

g-atuitous assumption should suffice lo render English ob-

servations doubtful, while it leaves the accuracy of French

* Biot, AsUunomie Physique, torn. i. p. 159.

ones
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cnes unimpeached. To mc it appears that a candid critic

would in analogous circumstances make analogous in-

ferences ; and not sift one class of results to the bottom,

while he satisfies hiniselt with merely glancing at the sur-

face of the other class. Had he examined the French

measures a little mor-e minutely, he would, instead of adopt-

ing them as his standard, have found that they exhibit

far too gr-eat irregularities to be entitled to that honour.

Taking the results of the operations of Dilanihre and Me-
chain, as subdivided naturally by the assun)ed stations at

Dunkirk, the Pantheon at Paiis, Evaux, Carcassone, and
Montjouy, and applying to theuj the principle developed

by Legendre, in which " the sum of the squares of the

errors is made a minimi/m," the requisite compression is

TT8- » ^^^^ Qven then, th', <leviations from what the theory

would require are, at Dunkirk —2 '^-23, that is, nearly 2^
decimal seconds; at the Pantheon, -f 5 ^'63

; at Evaux,
— 4*''79; and at Carcassone, -f l-'"34. Here the compres-
sion which agrees best with tlie observations is more than

douile what it ought to be. If a nudium compres-ion had
been chosen, the errors at the several stations would have

deviated still further from the probable errors of observa-

tion. Don Rodriguez will find this confirmed by Puissant,

Gt'odesie, p. 137, 141, and by Laplace, Exposition du
Systeme du Monde, liv. i. ch. 12. After he has duly re-

flected upon the deductions of those philosophers, he will

perhaps be convinced that he has been raihcr precipitate in

faking the French oper^itions as a standard.

But 2dlv, This writer infers that there must be some
error in Col. Madge's observations, because they tend to

show that the terrestrial spheroid is very irregular. AH the

measurements '* which have been hitherto made in th«

northern hemisphere are (he tells us) extremely satisfactory

ly their agreement, and give us great reason to presume
that the geiuMal level of the earth's surface is elliptical, and
very regnlurly so." " There would not have remained the

svuili.est doubt respecting the earth being flattened at the

poles,'' but for the "measurement performed in F.ngland."

But " this measure alone would lead to the supposition,

that the eailh, instead of being flattened at the poles, is, in

fact, more elevated at that part (the author moans those

parts) than at the equator, or, at least, that its surface is

pot that of a regular solid.'' The degrees, in fact, increase

as the latitudes diminish; which, says Don Uodriguez,
** excites a suspicion of sotue inconeetness in the obfer-

vations themselves;" whereas, the only fair inference is,

M 4 that
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that an insular siiuaiion is very ill fitted to promote the

deterniination oF the figure oi the earth.

Let us see, hcnvever, how " sat'isfuclory'''' former mea-
sures have been " by their agreement^''' and how c(>ni)-li.tcly

thtv prove that the eaith's suriace is ^^ very lesuUtriy " el-

liptical. Lacaille's degree in lat. 45° N. c; nipared wi'.h

Boiiguer's at the et^iiator, gives h.r the eonipression -a^-g-.

The degree in Marvland, with Buiicruer's eqcatorial. gives

j-i^. Ihe Si^anish degree at the equaK^r, with she French
degree lat. 43^, gi\es -j-j'-g-. Lo^covich's iialian degree, lat.

43°, compared with Bouiiuer's at the eqnator, givt« -g-^.

Bir'hop Horsley, by a geometrical mean of twt've difTrr^nt

tllipticities, obtains ^^-^-^-^^. Boscovich, taking a mean Irom
all the measures of degrees, so as to make the positive and

negative errors equal, obtains ^^-^. Lalande, bv couipaiitig

Tather Leisganig's degrees in Germjiu with eight others

in difierent latitudes, gets -g-j-. And the recent measures

in France give, as we have seen, -^-^. Such is a sunmiary
of the evidence from whic h it is to be concluded that the

earth is '* elliptical," even " verv regularly so." General

Key, who had got a habi', not very unconimon among
scientific Enolislmien, of dediscing reasonable conclusions

from anon)alous appearances, aiid not tuisiinji them to

suit a fanciful hvpothesis, assumed seven difi'erent spheroids

of varying ratios between -j-yy- ^'^^1 -rkn'i ^ud, on finding

that none of them corresp(nided so i!informi\ as might be

wished, with the optrations in difftrenl latitudes, made
these inferences :

" Hence it is obvious, that the arcs of

an ellipsoid, however great or small the degree of its oblate-

ress may be, will not uny way corrtspoiid with the mea-
sured portions of the surface of the earth." " Hence it is

that philosophers are not vet agreed in opinion with regard

to the figure of the earth ; son:e contending, that it has

no regular figure^ that is, not such as would be generated

by the revolution of a curve around its axis " And again,

after spccifving some other facts, " From all which we
mav conclude, that the earth is md an tUipsoid."

Nor is this opinion peculiar to Gin. Rov : it i? common,
I believe, to all who have contemplated the subject, except

Don Rodriguez. Thus, Puissant, at p. 1S7 ot his Gcodcsie,

savs, " La comparaison tkstlivejs degres niesurcs a I'equa-f

teur, en France, en Pensylvanie, etc. dnnnc lieu a decider

que les nteridiens sont diiierens tntr'eux, tt n'ont pas la

lorme elliptique." And at p. 222, " D'ou I'on doit con-

chire que la terre n'a poijit la forme reauliere que Ton
aerait tente de lui allribuer." To the same purpose writes

Laplace,
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Laplace, -it p. 5Q of his ^^ Exposition :" " Les degres <\\x

nord et de France donncnt —{--g- pour rellipticite de la terre,

que les degres d.^ France et de I'equateur donnent egale k

•j^-^ : il paroit done que la terre est sensiblcineiu diffcrente

d'un ellipsoide. II y a nieiiie lieu de croire quelle nest pas

tin solide de revolution, ei que ses deux hemispiieres ne soul

pas semblables de chaque cote de I'equateur.

"

It is curious, however, to observe that u(^tvvilhstanding

this extrcn)e want of uniformity, in the re«;u!ls turnishcd

by terrestrial admpasurenients, those which are deduced

from astronomical theory, and the oscilKuiou'^ of pendu-

lums, correspond very nearly. Thus, Laplace's deductioa

of the compression from t!ie lengths of jienduhims in dif-

ferent latitudes, is 3-^3-^-5-. (See Puissant, Topogrnphie, &c.

p. QQ.) Clairaut's well known modification of Newton's

theorem, derived from the dinnnution of gravity, gives -j\r^.

The phspnomena of the precession of the equinoxes and

the nutation of the earth's axes give -J^ for the maxiuuiin

limit. A lunar inequality in longitude depending upon
the earth's ellipticiiy, and expresssed by — 20-''9B7 sin S
of the moon in longitude, requires the compression to he

between -^^ and j-ol-.jrF'> ^^^^^ nearest the latter limn. And
a lunar inequality in latitude, dependmg also on the com-
pression, and expressed by — 24-''ft'914 sin J), requires the

compression to be between ^Lj- and -j-jyVF* ^''" leanmg to

the latter limit. So that the ratio of the earth's axes, as

deducible from these uuf pendent theoretical considerations,

lies within much narrower limits than we can get in any

other way. But this does not affect the truth ot the pre-

ceding remarks. It serves principally to show that, what-

ever may have been the derana;cments of the terrcstiial

spheroid since its f)riginal format if)n, they are not sich as

iiave differently aHecteil the several phcenomena occasioned

by its a2;gregate attraction : while a very slight considera-

tion of the effects of the deluge, of earthquakes, of volcanic

operations, of extensive dislocations of strata, &c. may serve

to convince us, that however regular the earth might once

have been in its general shape, there is now no reason to

expect that " very rciiidar" surface from which Don Ro-

driguez persuades hiu)self there ought to be no essential de-

viation.

3. Don Rodriguez is further conllrmed in his opinion

that there must be an error in the observations, especially at

Arbury Hdl, of " nearly five seconds," because he thinks

no such anomaly as that can fairly be ascribed to the eff(-ct

of local attractions. lie doci not cLny " thai iirtv^ulantus

of
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of the earth and local attractions may occasion considerable

discrepancies ;'* yet he does not believe they can ever pro-
duce a deviation of the magnitude just specified. Here
again he is at war with the decisions, 1 believe, of all pre-

ceding philosophers who have directed their attention to

this subject. Tbere are, obviously, three causes which may
jointly or separately occasion a deflection of the plumb-line
from the true perpendicular to the earth's surface; nanjely,

an insular situation, the attraction of mountains' and strata

of unequal density beneath the surface : and either of these

inav be productive of considerable effects.

To arrive in the easiest manner at an estimate of the effect

upon a plumb-linearising from observations made in an irt-

suiar situation, let Don Rodriguez imagine the simple case

of a triangular island so posited on the surface of an aqueous
spheroid, that a meridian shall run along from its vertex,

directed northward, to the middle of its base; he will per-

ceive that, in such a case, as an observer proceeded from
the south towards the north, there would be a constant va-

riation in the deflection of the plumb-line, in such manner
that there would be only one point on the meridian, where
the attractions occasioned by the island itself should be so

counterpoised and adjusted, that the true and observed ver-

tical lines should correspond. Pursuing this hypothesis,

with the requisite modifications, for a neighbouring con-
tinent on the south and an immense ocean north, he will

find that the singular order exhibited by the English esti-

mates of degrees, though an unexpected, is by no meaos
an unnatural, consequence of our insular situation. Dr.
Hutton has treated this very point with his usual perspi-

cuity, in a valuable noie at page I9S, vol. ii. New Alridge-
ment of the Fhiloiophical Transactions

,
published in 1803.

That note is too long to be copied into this place; I shall

therefore uierely transcribe the Doctor's concluding in-

ference :
" Hence also it follows that insular situations

must be worst of any, having the plumb-line deviating to

the north at the south end of the line, to the south at the

north end, to the east at the west side, and to the west at

the east side ; thus producing errors in all observed latitudes

and longitudes."

Laplace most probably alludes to this kind of effect, at

p. 39, " Exposition" where he speaks of the much more
extensive attractions than those of movniains, of which the

effect is sensible in Italy, England, &c.
That the deflections of the plumb-line, and the conse-»

quent estimate of the lengths of degrees^ m.ust be greatly

aflecied
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affected by hills and valleys, is also very manifest. Pro-

fessor Plavfair, after describing the irregularities thus oc-

casioned in the degree at Turin, adds, " There arc, no doubt

^

situati,)n'' in which the measurement of a sniail arc

might, fi'in a smnlar cause, give the radius of curvature of

the meridian wjimte, or even negative." Sec Edinburgh
Transactlon^, vol. v. p. 3. And Dr. Miskclyne, after

treating of Mason and Dixon's degree in North America,

siys, " Mr. Henry Cavendish havuig investigated several

rules for iinding the attraction of the inet]uaiitie3 of the

earth, has, upon probable suj^posilions of the di>tance and
height of the Allegany mountains from the dtgrte mea-
sured, and the depth and declivity of the Atlantic Ocean,
computed what alteration might be so produced in the

Jength tjf the degree; and finds that it may have been di-

miniilied ly 60 or 100 ioises by these causes. He has also

found, by similar calculations, that the degrees measured
in Italy, and at the Cape of Good Hope, may be very aen-

sibly affected by the attraction of hills, and delect of the

attraction in the Mediterranean Sea and Indian Ocean."
Phil. Trans, vol. Iviii., or New Abridgement, vol. x'n.

p. 5/8.

With respect to the third cause of irregularity Puissant,

Gt'odtsie, p. 137, remarks that " anomalies m the latitudes

are doubtless produced by local attractions which change
the direction of the apparent vertical." And Professor

Playfair, in the excellent memoir I have just quoted, (a

memoir, it should be recollected, which was written five

years before the remarkable anomalies in the English mea-
sures were known,) affirms that ''from suppositions no
way improbable, concerning the density and extent of masses
of varying strata beneath the surface, he has found, that

the errors thus produced may easily avmunt to ten or twelve

feconds.'^ " This cause of error (as he justly remarks) is

formidable, not only because it may go to a great extent,

but because tlitre is not any visible 7nark by a hick its ex-
iiteuce may always be distinguished."

Here, then, are three sources of deflection from the true

plumb-line, neither of which is correctly appreciable in all

circmnsiances, yet of which each may be not only percepti-

ble but important ; and itie concurrent eticct of all may,
doubtless, be very considerable. Vet Don Rochigucz is

^mwillmg to attribute a di^vialion of four or five seconds to

any or all of these causes.

4. This writer infers that mistakes must have occurred

in ihe observationif, because the sum of other " errors will

be
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be found in the estimate of the entire arch, and will in-
crease ip. proportion to tlie extent of the arch measured

:

but in the English measurement we find exactly the reverse
ot this." Here he assumes the principle proposed by Bos-
covich, but condemned by Laplace, for a reason thus briefly

assigned by Puissant:—"La solution donnce d'abord par
Boscovich est viciense en ce qu'elle est fondee sur une hy-
polhese hiadjnissible, savoir, que les crreurs dans le mesure
des arcs du meridien sont proporiionelles a. leurs lon-
gueurs."

o. He concludes that there must be ^' an error of some
seconds in the observations of the fixed stars," because
"the results of the observations made on different stars

differ no less than four seconds from each other." Now,
what are the facts on which this inference rests ? Simply
these: that the only two stars which indicate any such dif-

ference, in the w hole series of observations, are |a Draconis,
and i; Ursse ; that they give a difference of 4'''l9, not in

the amplitude uf the arc between D^imwse and Arbury Hill,

but of that between Dunnose and Clifton; and that whether
those two 8tars be rejected, or retained with the nih^r fifteen

employed in finding that amplitude, thev will not occasion
a difference of a quarter of a second in the result. How,
then, can a lair investigator bring this as a reason for an
alleged inaccuracy, when it obvii)Usly cannot apply to the

case? And what must be thought of his impartiality, if it

shall appear that even in this respect the observations of the

French and of Major Lambton, which he so manifestly

prefers to the English observations, are far more open to

censure ? Allow me, therefore, just to make the com-
parison.

Of the English observations none are suppressed, (the

observers going upon the principle explained by Simpson
in his " Tracts " which clearly establishes the propriety, if

not the necessity, of taking the mean of a number of ob-

servations,) and yet no irregularity of consequence, except

the one above specified, appears. But, it may be seen from

p. 72, Discours Preliminaire, tome i. Base du Systcme

Mctrique Decimal, that no less then sixty-eight of the

French observations upon /3 Urs£e majoris were rejected,

and termed /.aJ; for no other reason that I can perceive,

than that if thev had been employed they would have given

the latitude of Dunkirk about a second k'ss than the obser-

vations of the pole-star gave it. Let Don Rodriguez re-

flect upon this, and then repeat that the French operations
*•' merit the highest denree of confidence." But this is not

alU
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a]l. From p, 39 of the same Discours Preliminaire, it ap-
pears that three stars only were selected by Mcchain at

Montjouy, in consequence of the coincidence of the results

arising from them. Among the stars rejected was ^ Ursce,

because different observations gave a difference of 4''. So
that the French also detected an irrci;u!arity respecting this

star. They assign, however, a wrong reason for the fact:

for they attribute it to errors in Bradley's table of refrac-

tions ; while the truth is, that ^ Ursae is a double star, by
no means easy to observe properly. Indeed it appears not
only from the observations of Col. Mudge, cic. but from
those of Dr. Herschcl, (Phil. Trans, vol. Lxxii. New
Abridgement, vol. xv.,) tliat both |x Draconis and ^ Ursce

are double stars ; that, of the former, the two constituent

stars appear equal, both white, and not easily distinguish-

able, and at the distance of 4*'''33 from each other, mean
measure; and that, of the latter, the two are considerably

unequal, and the largest ditficult to bisect. Hence, Her-
schel's observations completely confirm those of our trigo-

ncjmetrical surveyors. See alsj the Caialogues of VVollas-

Ion and Bode.

Let us next inquire how far Major Lan)bton's observa-

tions, which Don Rodriguez also seems to delight in eu-
logizing, deserve to be preferred to Col. JVIudcje's, From
p. 356, vol. X. Asiatic Researches, we learn that the Major's
observations upon a Serpentis were 14, of which two were
5=" of 3-"38 and 3°' 36' 53'"^^, furnishing a difference of
^•"S ; more than, double the cliffercnce that has been found
in the English observations of which the Don complains !

At p. 357 again, wc have a regi.-ter of sixteen observations

upon V Aquila?, of which two differ by 6-''77. At p. 358,
we have eighteen observations upon Atair, of which two
differ by 3'";:>8. There are also some other palpable dif-

ferences in Major Lambton's results, as deduced from
d'lfcrtnt stars. The greatest is !)et\,veen Alair and xMarkab;
being 3'''4S. Alair, from the number and agreement of
its observations aiTv.ng themselves, should he correct in

zenith distance; yet it gives the latitude of the station,

Dodagoontah, less Ly 3*'"4 than the mean of the nine star*

employed by Major Lambion exhibits it : and the latitude

found from a mean of the four northern stars is 2 '^04

greater than the latitude found from a mean of the five

southern stars. Discrepancies of more than 4" may like-

wise be frequentlv found in tlic ol)scrvations recorded ru

vol. viii. of the '-' Researches." Most of them are proliabiy

in



igo t)r. Oregon/s Strictures on Don Rodriguez*

m great measure attributable to the imperfections in Majoif'

Lanibton's sector, wiiich is only of five feet radius (while

the English is of eight feet), and is provided with but few
conipaiaiively of the requisite means of adjustment: but

wht iher tliey are to be ascribed to the observer or his in-

struments, they prove that Don Rodriguez has been rather

precipitate in saying, "the same Major Lambton, who has

succeeded so well in Asia, and is in possession <>f such per-

feet instruments for the purpose, would be singularly qua"

iif.^d for a similar undertaking in Africa." In matters

which admit of examination and proof, it is not the custom
with Englishmen to bow at once to the authority of a mere
ipse dixit. Was Don Rodriguez really ignorant that, with

respect to accuracy of observation, the EnglisVi proceedings

are thufe greatly superior to those of the French and of

Major Lambton ! If so, how greatly is he lo he pitied for

writing so much on a suljject he had previously so little

considered ! If he was aware of this superiority, how much
more is he to be pitied, for giving so unfair and unnatural

a representation of the business before him !

From one or other of the reasons I have thus examined,
Don Rodriguez says, " it is almost beyond a doubt that it

is to errors in the observations of latitude," the singularity

in Col. Madge's results must be ascribed. There ?nust be
an error of some seconds in the observations, *' especially

at Arbury Hill." And he asks " How is this to be disco-

vered ?
" How ? Why, by simplv repeating the observations

at Arbury Hill. The position of the station is so clearly

described in the Philosophical Transactions, that any person

may find it within twenty leet ; and the farmer who owns
the field can show the identical spot. Don Rodriguez or

some one of his friuids has doubtless handy circular in-

struments of the French conscruclion, by which the zenith

distances could readily have been taken, and then ihe cor-

rectness or incorrectness of the English observers might

have been proved in a way from which there could be no

appeal. Though to be sure, if that plan had been adopted,

and the English results had in consequence been verified,

Don Rodi igiiez's paper could never have appeared.

There is, hov\evcr, a method of determining the point,

even without taking this trouble. Having then shown,

I trust satisfactorily, that Don Rodriguez's reasons for

imputijig an error of four or five seconds to the English ob-

servations are nugatory; 1 shall now proceed, with all pos-

sible conciseness, to show that there caitnot be an error of
ont
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one second either in the observations at Arbury Hill, or at

Dunnose ; and those at Clifton are, by the Don's own con-

cessions, out ol" the qnestion.

First, the manner o'i fixing the zenith-sector could not

lead to error, f^or, '* to procure for the external stand (says

Col. Mudge, Phil. Trans. 1803), and thence for the whole
apparatus, a firm foundation, I caused four long stakes to

be driven into the ground, (one for each foot of the stand,)

to which its feet were firmly screwed down. The surfaces

of the stakes were cut ofi' smooth, and brought into the

same horizontal plane, by which means the interior frame
and sector were placed much within the limits of their se-

veral adjustments." The whole was inclosed in a suitable

observatory.

Don Rodriguez may perhaps think the French method
of fixing their instruments, on some occasions, preferable

to this. The reader shall judge. Their instruments, both
for taking horizontal and vertical angles, were sometimes
placed on tottering stages, so as to give anomalie? in the an-

gles of from b" to 8''; furnishing, as Delambre termg them,
*^ le toiirment des observateurs." Thus, at p. 46, Discours

Preiim'maire, we are told that at Chatillon there was a

high wooden stage erected for an observatory, in which the

carpenter had so badly done his work that *' le moiiidre

vent agitait toute la machine, de mani^re, non seulement a
rendre les observations nioins sures, mais a inqidcter les

ohserixitenrs." And on turning to p. 1/4, tome i. it wil!

be seen (hat the observers had not to contend with a gentle

gale; for they there tell us of the " grand vent qui agitoit

le signal el ('instrument." The whole was blown down
shortly alter. Will Don Rodriguez place reliance on ob-
servations made from such a platform in such a wind, and
notwithstanding doubt the observations made with a stable

instrunieiu by the English ? And let him not forget, that

wiiatever error was thus occasioned in the distance between
Boiscommun and Chaiillon, is more than doubled in all

the remaining triangles of tlie series, by reason of the bad
shape of the triangle, Chatillon, Boiscommun, Chateau-
nenf.

If no error in the English observations can be fairly im-
puted to the manner of fixing the zenith sector, neither

can any be ascribed to the '' constrnction" of the instru-

ment itself. Tliis was most positively declared bv two very

excellent judges, the late Astro/iower Royal, and the Hon.
Henry Cauevdish, on their close examination of the instru-

ment. It will also be inferred, without hesitation, by all

competent
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compttent judges, on reading the description of it in the

Phil. Trans, for 1803. To iho.se who have seen ntilhef

the instrument nor the description, it n)ay suffice it \ re-

mark, that the equality of the divi&ions on the arch is

evinced Ironi this consideration, that on running the mi*
cronieter screw from division to division over the whole arch,

there was nowhere an indication of an error amounting to

half a second ; and that the instrument still continues free

from important " derangement," is lolerahly well proved
by this, that the line of coilimation has been constant du-
ring all the observations and ail the journeyings of the

sector, and that it still continues the isame.

In the next place, it may be remarked that no error in

observation can be imputed to a deviation from " vertical

position" in the sector. Important inaccuracy in this re-

spect is precluded by the great length of the axis, by which
the instrument is rectilkd ; and by the ready and certain

means of placing the plumb-line directly over the illumi-

nattd dot which marks the middle of the axis, or true cen-
tre of the divided arch. For want of this admirable mode
of correction, all previous iiHtruments are necessarily im-
perfect. It appears from Phil. Trans, for 1803, pp. 405,
406, that when the inslrinnent is adjusted in one position

by means of the plumb-line and dot, it is turned to a posi-

tion at right angles to the former, and the adjustment con*
firmed ; and this being the casein these two situations, the

iuslrunient must necessarily be vertical in all others.

Various reasi iis may be assigned to show that the sector

could not, at any of the stations, be out of the plane of the

meridion. I shall select only two or three. As 1st: If the

sector were inclined to that plane, just so much would the

path of any star in its apparent motion be inclined to the

horizontal wire of the telesccipe ) Instead of which, both
Col Mudge and Capt. Colby assure me, that when a star

canie into contact with the wire, the light of the star would
appear on b(;th sides of the wire for about three-quarters of

a n)iiuile of tiu^e, the light on each side being equal at the

central wire: which o\ itself is a positive proof. But,

i'dly : Had the sector been out of the plane of the meridian^

the tinjcs of the transits of the extreme stars enij'Ioved. as

coiiipared with two excellent time-keepers, must have
shown it. Further, the errors arising from a wnmg plane

of the meridian being comparatively very great in the ex-

treme stars and small in those near the zenith, it wtndd
follow that the error in Capella, w hich is almost at the ex-

tremity of the arch, would be great, compared with those in

/3 Draconis,
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/3 Draconis, x Cy^ni, Sec. which were within a small di-

stance of the zenith. But the amplitude of the arch be-

tween Dunnose and Arbury Hill, as derived from Capella,

is 1° 36' 20-"02, while those derived from the other two
stars are r^ 36' l()-"li2 and 1° 36' 1U'"94: a coincidence

which proves that the instrument could not possibly have
any perceptible deviation from the plane of the meridian at

either station. Other reasons for coming to the same con-
clusion will appear, on attending to the precautions in ad-

justing by double azimuths, &c. as described in the Phi-

losophical Transactions.

The correct position of the sector in all respects is further

proved from this: that the observations, however distant

in point of time when the proper corrections for aberration,

nutation. Sec. are applied to them, reduce always very nearly

to I he sanie mean place.

Hence it must be obvious that no error could arise, as

Don Rodriguez suspects, from the instrumenty whether in

*' vertical position, construction, or some accidental de-

rangement." 1 shall now advance still further, and prove
that there is nn error, i^i fact. For, if there were any error

in the zenith distances at .Arbury Bill, it would at once be
detected on comparison witti the observations at Blenheim,
Now the di>tance between the parallels of latitude of Blen-
heim and that hill, 139,822 feet, furnished by the survey,

gives for the corresponding celestial arch 22' 59""33, while

the observations of y Draconis at Blenheim, compared
with the obfcrvations upon the same star at Arbury Hill,

give 22' 59"6. So that there ca?innt possii'lij be an error

of half a second at x\rbury Hill, unless the observations for

five successive years at Blenheim were all wrong : and
Blenheim observatory, be it recollected, has been long
celebrated for the excellency of its instrument, and se-

lected even by Svanlerg for the accuracy of the observa-

tions there made. So again, with regard to the Dunnose
station, the latitude of Portsmouth observatory, as in-

ferred from the said station and the data in the Trigono-
metrical Survey, is -50° 4S' 2-"G5 ; while the Requisite

Tables, the edition of 1781, give it 50° 48' 3". So that

the observations at Dunnose connnt possibly err half a
second, unless there was an error made by Witchell and
Bayly in determining the latitude of Portsmouth observa-
tory, with an admirable mural quadrant by Bird. These
two deductions, then, completely exclude sensible error at

Dunnose and Arbury Hill: and these inferences, it is evi-

Vol. 41. No. 179. 3/crc/i 1813, N dent.



194 Tir. Gregory^s Strictures on lion tlodriguei,

dent, might as easily have been made by Don Rodriguez &s

by iTie.

This gentleman may find stitl further confirmation of
the truth of the whole survey, if Ym will examine the ope-
rations by which tiie meridian of Dunnosc is extended to

Burleigh Moor, and those for carrying on a new meridian
from Black Down to Delamere Forest. These, it is true,

are not to be found (for what reason I cannot say) in the

Philosophical Transactions. But they may be seen in the

third volume of the Trigonometrical Survey, published in

1813 by order of the Board of Ordnance; a volume with
which some of Don Rodriguez's friends in England arc

doubtless acquainted.

As a last corroboration of the whole portion from Dun-
nose to Clifton, amounting to 2° 30' 23-''''38

; let me add
that, when compared with the meridional arch of 3° 7' l''^

at Peru, by means of the valuable theorem investigated by
Professor Playfair (EdinhurghTransaciions, vol. v. pp. 8, Q.)
for the comparison of large arcs, it produces -rj^-^-? f'^f the

resulting compression. While Svanberg (p. I yi. Exposi-
tion) gives -j-j-j-'^-pg. for the compression, as deducible from
a comparison of his measure with that at Peru.

Thus, we have confirmation upon confirmation, of the

correctness of Col. Mudge's operations, both general and
particular ; and of the extreme rashness with which Don
Rodriguez has affirmed that " it is very evident that the

zenith distances of stars taken at Arbury Hill are affected

by so7ne considerable error." The inatter in question might,
as you will perceive, have been settled in narrower compass:
but the celebrity of the Institution under whose auspice*

the Don's animadversions are circulated, seemed in some
measure to call for a tolerably full reply to his paper.

For the reply here presented the public must consider

me alone as responsible : and I trust that when the two
papers have been compared, I shall not be thought to speak

incompatibly with the courtesy due to a foreigner, or the

respect due to a brother mathematician, when I say that

Don Rodriguez has completely failed to establish the point,

respecting which he ought to have felt certain before he
commenced his strictures.

Royal Military Academy, Oi-INTHUS GrEOORY.
Woolwich, March 5, 18l3i

XXIX. Be-
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^XIX. Description of a havging Scaffold to be used in

repairing or painting Outside JValls of Houses. By
Mr. Joseph Davis*.

Sir,—Oavino to repair and beautify the front ofmy house,

^t'hich is called the Minor-Theatre, in Catharine-street,

Strand, I invented a machine which answers for such pur-

poses much better ilian a scaffold, and saves considerable

expense. As I conceive this contrivance may be benenciai

Xo the public, I should be happy to submit a model thereof

to the Society of Arts, &c. for their inspeclicjn.

My machine is twenty-six feel long, and cost me two
pounds ten shillings, and when no longer wanted for this

purpose, the timber is worth two ptiunds. A single ma-
chine may be made thirly-six feet long, and united to any
length, and when not in UbC, may be folded up and put by
as a conmion kdder.

On this plan of a scaffold, there is no occasion to break

up the pavement, or to give the least interruption to pas-

sengers in the street,

I am, sir,

Your moit humble servant,
Catharine-street, April 14, 1812. JoSEPH DaVIS,

To C. Taylor, M.D. Sec.

Reference to the Engraving of A4r. Joseph Davis's tem-
porary Scaffold for repairing the Oufsides of Houses.
Plate VI. fig. 1.

This simple and effective contrivance consists of nothing
more than a couple of planks A, to which two others B'J

iare nailed, forming a sort of trough or moveable scaffold,

ion which the workmen stand ; w hich is suspended at any
height at pleasure. CC, DD, are two frames of wood,
in which the trough or scaffold is fixed; in the top cross-

pieces oF these frames, two pulleys, E and F, are fitted, and
found these the ropes by which the scaffold is suspended
ire passed ; the ends a a of these ropes are made fast to

two beams, or scaffold poles, G and H, which project out

of the upper windows : or they may bo fixed over the parsr-

pet, or by any other means, as is thought proper; two
Single pulley blocks, gg, are also suspended from these

* From jytvisactions of the Society for tlie EncoHtragemmt. nf Arts, ManufaC'
ture.i, and Ctnimfrce^ for lSl2. The silver medal of the Society wa»
voted to Mr. Davis for this communication, and a model of the apparattt*

h prcstr vad in tlie Socie'y'* Repository.

» N 3 poles.
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poles, and the rope, after passing under the pulleys E and F,

passes over the pulleys, in these two hlocks, and ihe ropes

or fails, /i and i, come down to the machine, and are niade

last to any convenient part of it : therefore, by drawing
tliese ropes, the workmen can, with the greatest case, raise

or depress the suspended scaffold to any place where it is

wanted for work.

XXX. Method of rdieviiig a Horse from a Curt when
fuUeJi doivn in its Shafts. By Mr. Joseph Mautin *.

Sir,— 1 BEG you will do me the honour to inform the

Society of Arts, &c. that I have just now completed an

invention to relieve horses when they fall down in the

shafts of a heavy loaded cart or carriage, and I will wait

upon the Society with a model for ..inspection whenever
they will please to appoint.

Believe me to be, sir.

Your most obedient servant,

176, Fleet -Street, Feb. 19, 1812. JoSEPH MaRTIN.

To C. Taylor, M.D. Sec.

Reference to the Engraving of Mr. Josf.ph Martin's Jlfe-

thod of relieving a Horse ivhenjallen down in the Shafts

of a loaded Cart. Plate VI. fig. 2.

Figure 2. of Plate VI. represents a cart, in which the

horse having fallen, has been relieved by detaching the

shafts from the cart, which is provided with temporary legs

or stays, DD, to support the weight of the front part, and

prevent its falling any lower until other means can be re-

sorted to for raising it again.

The figm-e represents a common cart. AA represent the

shafts detached and lying on the ground ; the connection

is formed with the cart in use by two screw-bolts, one of

which is seen at h, passing through the bed of the cart, and

also through the iron hinges aa, by which the shafts are

united to the cart: besides ihe&e screw-bolts two steady

pins, or bolts without heads, also pass throuch holes in the

shank of each of the hinges, and two nuts BB are screwed

on to fasten them when the cart is in use ; but if the horse

falls down, so that the weight of the carl comes to rest

* From Transactions of the Societyfor the Encourn^emeni of Arts, MnHii-

Jactures, and Commerce, for 1812. The Society voted ten guineas to Mr.
Martin for this con-.munication, and a model of the contrivance is pre-

served in the Society's Repository.

upon
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upon the fore-ends of the shafts, he is confined between

them by the weight, and prevented from rising. Mr.
Martin's method of rebeving a horse in such a situatiun is

thus eifected. The locking bar E is first removed U\:\n

the staples ee of tbe shafts, with which the b'.juy of this,

bke most other carts, is provided, for the pmpose of turning

lip and discharging its contents : this being done, a maa
must creep under the cart from behind, and first put down
the legs or stays DD, which were before turned up out of
the way beneath the cart ; then unscrewing the nuts BB,
the shafts fall down, completely detached from the body of

the cart, as represented in the, figures; and nothing then

prevents the horse from getting up, the cart remaining
supported in front by the legs DD. C is an additional leg-

folded up beneath the cart ; i^.is of such a length that it will,

when set upright, support the cart in an horizontal posi-

tion, and is used to support the cart when lihed up whilst

the shafts are fixed on again : the legs DD are provided
with iron hooks, one of vvhich is seen at F, which retain

them steadily in their places, when the weight of the cart

tends to throw them forwards: the leg C is provided with
a similar hook.

XXXT. An Attempt to determine the definite and simple Pro-

portions, in which the amstitiient Parts of anorganic Suh^

stances are united with each other. By Jacob Berzk-
LI us, Professor of Medicine and Pharmacy^ and M.R.A.
Stockholm.

[Continued from page 90
]

IV. CoppHR AND Sulphur.
.

1.) J. EN grammes of the pure copper, called copper
ashes, or dust, were well mixed with ten grammes of pure

sulphur, and strongly ignited in a glass retort, furnislied

with a receiver and a tube of safety; they acquired an ad-

dition of 2'36 graujmes. 'Jhis copper dust is an extrenitdv

fine powder obtained in the smeUing houses when the

metal is refinetl. [It consists of minute grains, which are

thrown up to a height of six or eight inches, while the

copper is cooling, after the removal of the ashes and cin-

ders from the furnace, and which ireneraily fall down again

in the form of a fine metallic shower, except when they

are intercepted by a shovel, which is moved backwards and
forwards for the purpose.—Gilbert.]

N y 2.) In
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2.) In a repetition of this experiment, the increase of the

weight of the copper amounted to 2 6 gramnu's.
Several other experiments exhibited a still greater in-

crease (j! v^cight ; but I tlo not particularly describe them^
since tiie results are always somewhat too areat, and do not
pc rfcclly agree, a circumstance probably depending on an
oxidatioi', which the supeifluous sulphur is incapable of

reducing.

The following experiment however deserves to be noticed.

I had put thin laminated copper in a small retort with sul-

phur, some of the plates projecting Hinch beyond thft

sulphur. When the temperature was raised until the cop-

per be^an to unite with the sulphur, the mass becanie

heated, but was not ikniited, because the sulphur was in

excess, and the projecting parts of the plates did not enter

into combination with the sulphur. When 1 continued to

increase the heat, tiie small retort became completely full

of sulphurous gas, and before the mass at the bottom of

the retort was ignited, the plates were inflamed, and burnt

Avith a very bright light, exactly as during combustion iri

oxygen. The copper therefore condensed the gaseous sul-

phur with the appearance of fire. Since copper combines
also with solid sulphur with a similar appearance of fire, I

was desirous to know if the phcenoracna could be derived

in this case also from condensation. I weighed therefore

the sulphuret of copper, which I had obtained, in water: its

specific gravity was 4" 76, that of the laminated copper

8*723, and that of the sulphur l-QQ. Now four parts of

copper had absorbed one of sulphur ; so that the mechani-
cal mixture of four parts copper and one sulphur is deliser

than the chemical compound, in the proportion of one to

"9124. The sulphuret had therefore expanded, and almost

in the same proportion as tho laminated copper would have

done by fusion : consequently the change of bulk could

not be the cause of the appearance of fire. Whence then

were the matters of light and heat in this case derived ?

The case is evidently similar to that of the combustion of

carbon in oxygen, where tlie heat is intense, although the

carboiv-is expanded. When a piece of charcoal is ignited

in nitrogen, by being placed between the points of two wires,

which are connected with the opposite ends of a great Gal-

vanic battery, and it appears to the spectator to burn, the

]>hcenomenon is of a different natiare, and its cause may be

somewhat chfferent. Sulphur is the most negative of all

ktiown bodies, except oxygen, with respfect to the metals:

hence
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hence too the sulphuric acid, a combination of two strongly

negative substancfs, is the strongest, that is, the most
negative of all acids, with respect to all salifiable bases.

May not the apptarance of (ire be derived from an electro-

chemical disctiarge ? Much may be adduced in favour of
this opinion from Davy's excellent investigations : it appears

to me to be by no means an improbable one, and Davy
himself seems to have hinted .it it.

If copper bears the same relation to -ulphur and oxygen
that lead does, it must absorb, at its minimum of oxida-
lion, half as much oxvgcn as it takes up of sulphur, that

is, 12S or 13 per cent, of oxygcii, and the sulphate oi the
protoxide of copper must consist of 35S3 of acid with
fi4-17 of the protoxide. And if the sulphuric acid requires,

in the bases by which it is saturated, always half as fuach
oxygen as it contains of sulphur, the sulphate of the oxide
of copper must consist of nearly equal parts of the acid

and of the base.

V. Copper and Oxygkn,

A. Oxide of Copper.

1.) Ten graiTjmes of copper, rolled into a very thin plate,

were burnt in the muffle of an assaying furnace in a crucible
of platina. The metal was changed into black oxide, and
had acqiiiTed the additional weight of 1-05 grammes.

2.) Five grammes of copper were dissolved in nitric

acid in a glass flask, then dried and ignited : they afforded
6" 12 of black oxide of copper.

3.) Another experiment gave 6*145 of oxide.

4.) Ten grammes of copper w ere dissolved in nitric acid,

and precipiiat-ed with neutrnl carbonate of potass, which
had been prepared in a vessel of platina from ptariried tartar,

'ilie precipitate, when washed and ignited, weighed 12 33
gr. P>om the fluid, to which the alkali had been added,
5omemore cupper was thrown down bv sia^phurettcd hydro-
gen, which, when burnt to a black .oxid*-, weighed '08 gr.
making with the former li-ll gr.

5.) The same quantity of copper was dissolved in nitric

acid in a glass retort; the acid was carefully distilled off to
dryness, and the mass left in the retortj wiien ignited
weighed 12*38 gr. The acid which had passed over was
distilled again, and the green fiuid \vhich was left behind
afforded a precipitate, by the successive addition of alkali
and of sulphuretted hydrogen, which afforded *()7 c^r. more
of black oxide, making with the former 12*45 grammes.
h is diiiicult to obtain in these experimenis u very accu-

N 4 rate
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rate result, because some of the copper is clissipnted during
combustion, or is carried a\va\' during the oxidation by
nitric acid, together with the vapours which are emittid.

The fou'th and fifth experiments appear to be the nearest

to the truth, but they require a correction which I cannot
determine with perfect accuracy. It is well known that

all copper contains carbon and a little sulphur. If we as-

sume that these together make | per cent, of the weight of

the copper, the quantity of oxvgeii which the experiments

indicate is so much too small, and -05 gr. nnist be added
to it for 10 gr. of copper, the mass of the copper being

diminished in this proportion during the oxvgenization.

Since then 100 parts of copper, in experiment 5, received

the addition of 24-5 parts in weight, we may assume that

pure copper would have taken uj) 25 of oxvgen, and that

the oxide of copper, in round numbers, is composed of

Copper 80 100
Oxygen 20 25

B. Protoxide of Copper.

Ten grammes of oxide of copper were mixed with an
equal weight of the pure copper dust already mentioned,

and 75 grammes of concentrated muriatic acid were poured

on them in an air-tigfit vessel, The mixture remained

three days standing; on a warm stove, and was shaken from
time to time. I'he undissolved copper was placed on a

filter, washed, and hastily dried on a plate of cast iron : it

weighed 1*97 grammes. Consequently 8-03 gr, of copper

had been dissolved at the expense of the oxygen contained

in the oxide. Now (he oxide contained also eight gr. of

metal; consequently the protoxide now formed, and dis-

solved in the acid, contained twice as much metal as the

oxide. The difference of "03 gr. in the experiment arose

probably from the operation of the concentrated acid on
the copper, Ijy means of which a little hvdrojren gas was
produced, which was forced out with some violence when
the vessel was opened. Hence it follows that 100 parts of

copper, in order to become a protoxide, take up, according

to the experiment, 12*3 parts, and according to the calcu-

lation, 12*5 parts of oxygen; and the protoxide of copper

consists of Copper 88-89 1000
11-1 i 12-5

Mr. Chenevix found, in a similar experiment, the quantity

of oxygen a little greater, that is 11-5 per cent, or 13 to

100 parts of copper.

li we calculate the oxygen of the protoxide of copper ac-

cording
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cording to the rule deduced from the experiments on lea-J,

taking half the quantity of the sulphur, we sliall have i2'S

for 100 of copper, which take up 23-t) of sulphur; and

this number differs but little from the number found by

direct experiments. In the analysis of the muriate of

copper we shall find a new confirmation of the propriety

of this mode of reasoning.

But betore I proceed further in these investigations, I

must determine tlie true proportion of tiie component paris

of the muriate of silver, which is of essential importance

for pursiung the inquiry.

VI. Muriate of Silver and of Baryta.

Rose and Bucholz have examined these salts vi'ith great

apparent accuracy, and their results agree very nearly with

each oiher ; at the same time they are by no means correct.

The error lies in the detective analysis of the salt of baryta.

VVenzel has come fhe nearest to the truth of all those who
have made experiments on the subject, and his researches

were performed with a degree of accuracy which was not

to be expfcted from the lime in which he lived. He found

in 100 parts of muriate of silver, 7'0*33 of silver, 6*4 of

ox\'geni ^iid 18"27 of muriatic acid. Bucholz and Rose
found 75 parts of silver, 7'5 or 7 of oxvgen, and I7'5 to

17'7-5 of muriatic acid.

l.j I took three grammes of pure silver, obtained from
the muriate, and kept for some time in fusitm in an open
^re, in order to get rid of the carbon ; and I dissolved it in

nitric acid, in a small glass flask ; I added pure muriatic

acid, and evaporated the mixture to dryness; an additional

quanliiy of muriatic acid was poured on it, and the mass,

when again dried, was melitfl in the fiask. This col-.iurless

lima cornea weighed 3-{)H gr. Consequently 100 parts of

silver liad taken up 32' 7 of oxygen and muriatic acid, and
100 parts of the muriate contain 75*358 of silver.

2.) From 10 2;ranm>es, similarly treated, I obtained
13-975 of the fused muriate. Hence 100 parts of this con-
tain 75-3990 of silver.

3.) Ten gr. of carbonate of baryta were dissolved in

muriatic acid in a glass flask ; the solution was ponrod into

a dish of platlna, carefully dried and ignited. 1 thus ob-
tained U)-36 gr. of nuinale.

4.) The experiment was repeated, leaving the mass to be
dried and ignited in the flask; it alforcred again 10-56
grammes.

Since 100 parts of the carbonate of baryta contain 78-4

of
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of the earth, the 10-56 grammes of muriate must have

taken up 2-72 of muriatic acid. Conseqiieiilly dry muriate

cj baryta consists of

Muriatic acid 25-75 100
Baryia 74-?5 2SS-4

7f it were pussible to obtain a result for the carbonate

correct within a ten thousandth, we might deduce from it in

this manner a very accurate analysis of the muriate. At
present the error can scarcely exceed one thousandth.

Bucholz obtained, from 84 grains of ignited muriate of

baryta, y4| grains of sulphate; this gives, if we employ his

analysis of the sulphate, the quantity of muriatic acid 1

1

per cent, too small; but according to my analysis of that

salt, the 94y gr. contain Qi'^il of pure baryta. Now
64 : 62-37 = 100 : 74*25, which is exactly the proportion

already determined for the muriate of baryta. 'I his result

therelbre confirms my determination of the composition of

both these substances.

5.) The !0*56 of muriate of baryta, obtained in the

fourth experiment, were dissolved in water, and precipitated

with nitrate of silver. The fused luna cornea weighed

14-55 gr. agreeing exactly with Bucholz's expcrunent, and

diifFering but little from Rose's. Consequtntly 100 parts

of the muriate of silver contain 18*697 "f muriatic acid, or

consist of Muriatic acid 18-7 100*0

Oxide of silver 81*3 434*8

The oxide of silver therefore will consist, according to

this experiment, of

Silver 93*67 100*000
7*33 7-925

VII. Sulphate of Copper.

Five grammes of neutral sulphate of copper, which had

hten made to crumble into pieces in a crucible of platina,

heated to the tenjperature of melting tin, were dissolved iti

water and precipitated by muriate of baryta. The precipi-

tate, washed and ignited, weighed 7'22 gramme^', indicatmg

the presence of 2*455 gr. of sulphuric acid ; consequently

the remaining 2*545 of the 5 gr. were oxide of copper;

and the sulphate of the oxide of copps-r consists of

Oxide of copper 50*90 103-66

Sulphuric acid 49'iO 100*00

Supposing 100 parts of sulphuric acid to require in the

base, by which they are saturated, 20-29 of oxygen, this

quantity must be contained in 103-66 of the oxide of cop-

per. Now 125 : 25=103:66 ; SQ-JS^ so that the result of

calculation
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calculation differs very little from the analysis: 100 parts

of the acid ought to combine with 101-45 of the oxide ;

and the difference may perhaps depend on a portion of

^•ater left behind in the salt. It appears also that in this

sulphate 100 parts of metallic copper are united to 50 of

sulphur, which is very little less than twice the least quan-

tity that copper takes up in the form of a sulphuret.

I imagined also that the subsulphate of copper, already

known, must contain copper and sulphur in the proportion

de^rmined by this experiment. I precipitated, in order to

examine this, a solution of the sulphate of copper by nieaiie

of caustic ammonia, so that the whole of the copper was
not thrown down. The subsalt was washed and dried on
a filter, and gent'y ignited. When dissolved in nitric acid,

and precipitated by nitrate of baryta, it appeared to consist

of 20 parts of sulphuric acid, and 80 parts of oxide of cop-

per. Consequently the acid was combined, in this subsalt,

\yith nearly four times as much of the base as in the neutral

salt, and 100 parts of copper take up, in this case, only

half as much sulphur as in the sulphuret of copper. Hence
it seems probable that copper and sulphur must exist in the

required proportion in the sulphate of the protoxide of

copper : of this salt, however, I am unacquainted with

the characters and with the mode of preparation ; its com-
position may however be calculated in two ways, which
afford nearly the same result. In the sulphuret of copper,

if 100 parts of coj/per take up 25 of sulphur, 125 parts of
ihis substance must give 1 73*86 of sulphate of the prot-

oxide, and 100 parts of sulphuric acid will be combined
with 183 of the protoxide. We shall find hereafter that

100 parts of the muriatic acid are saturated by 278-4 of the
prtnoxide of copper ; and since ihcy are also saturated by
iJ8S*4(jf Daryta;and since 100 of sulphuric ucid combine with

194 of baryta, we have 187 for the proportion of protoxide

of copper answering to 100 of sulphuric acid ; for, 288*4 :

278-4=194 : 187 ;~and this number differs but Utile from
183, the result of the former calculation.

VIII. Muriate OF Copper.

T have advanced the conjecture, that everv other acid, as

well as the sulphuric, in order to he saturated by a base,

requires the same quantity of oxygen to be contained in it:

snd in order to examine the truth of this opinion, i tixed

,on the muriatic acid.

A. Muriate of the Protoxide of Copper.

A solution of this substance ir) concentrated muriatic

acid
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acid was precipitated by boiled water, and the precipitate

ivell washed with boilitig water; it wa? pressed on a liiler,

hastily dried on a hot brick, put into a small glass retort,

and melted by a red heat. Of this fused substance six

grammes were dissolved in pure nitric acid, and precipitated

with nitrate of silver. The precipitate weighed, after fu-

sion, 7-12 gr., wiiich implies the presence of 1-321 gr. of
muriatic acid. This muriate consists therefore of

Muriatic acid 26-42 100-0

Protoxide of copper 73'5H 278-4

Hence the quantity of the protoxide which saturates lOO
pans of muriatic arid contains 30'93 of oxygen; for

112-3 : 12-5 — 278-4 : 30-93.

B. Muriate of the Oxide of Copper.

Four grammes of black oxide of copper were dissolved

in muriatic acid, and carefully dried, so as to drive off the

superfluous acid. Hence was obtaintd a brieht liver-co-

loured mass, which recovered, when exposed to the air, its

water of crvstailizaiion, and its colour, [becoming green as

at first, Kern. II. 331. Engl. Tr.] The salt w^s dissolved

in water, and precipitated with nitrate of silver. The mu-
riate, thus formed, weighed, when fused, 14-4 gr., an-
swering to 2-69 of muriatic acid. We have therefore for

the muriate of the oxide of copper.

Muriatic acid 40-21 100-0

Oxide 59-79 148-7

If we calculate the result of this experiment from the

analyses of the sulphate of baryta, of the sulphate of copper,

consisting of lOO acid and 101 -8 oxide, and of the muriate

of baryta, we obtain 194: 101-8= 288-4: 151'3, that is,

26 mure of the oxide than the experiment exhibits.

Ip this experiment 100 parts of muriatic acid require 30
of (!xvgcn in the base by which they are saturated ; for

125:23=148 7:29-74, or according to the last calcula-

tion, 30-26, which differs but little from 30-93, the result

of the former experiment. I consider therefore this ex-

periment as an additional proof, that the oxide of copper

contains twice as much oxygen as the protoxide. And
that the protoxide of copper, which saturates a given quan-
tity of the muriatic acid, must contain the same quantity

of oxvaen as the oxide which is capable of saturating ir, is

placed beyond all doubt by the mode of preparation of the

salt of the protoxide.

C. Sulmiiriate of Copper.

A solution of the neutral muriate of copper was precipi-

tated
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•taled by caustic potass, so that the whole of the copper was

not separated. The niucilagiiious green precipitate was

washed on a filter with boiling water; but since the water

passed through it too slowly, after the filtration had con-

tinued two days, il was dried, powdered, and then boiled

with spirit of wine. The salt was again well dried, and

became of a yellow brown colour. I introduced five gran)uies

oPit into nitric acid, in which it was very slowly dissolved;

it uas then precipitated by nitrate of silver. The lima

cornea, when fused, weighed 3*3 gr., indicating '617 <>t'

•muriatic acid. The liquid was boiled with mercury, in

order to separate the oxide of silver, then evaporated in a

crucible of platina, and ignited ; it afforded 3*680 gr. of black

oxide of copper. The subsalt consists therefore of

Muriatic acid 14-36 100

Oxide of copper 85-64 596
Conseqnentlv 100 parts of muriatic acid are combined,

in this salt, with four times as much of ihe base as in the

neutral salt; for 148*7 X4 = 594-8, which differs only by
1*2 from the result ot^ the experiment.

[To be continued.]

XXXI r. On the Removal of Impediments to the Acqu've-

rnent of rinon by Persons cared of Cataract.

To Mr. Tilloch.

Sir,— i-N a work recently published, on Diseases of the

Eve, bv Mr. Adams, Oculist Extraordinary to His Royal

Highness the Prince Regent, and late Surgeon to the West
of England Infirmary lor curing Diseases of the Eye, insti-

tuted at Exeter, I have perused with much satisfaction

some original observations on the causes, and ingenious

hints fur the removal, of the impediments to the acquire-

ment of vision by persons cvired of cataract who were born

blind with them. This form of the disease appears to be

much more frequent than is generally supposfed, if we
may judge from the large number of persons (upwards of

seventy) Mr. Adams mentions to have successfully ope-

rated on. The benefit however to be derived by the patient

even after the most successful operation, accordin*^ to Mr.
Adams's account, who seems to have bestowed great atten-

tion to this 5ul)ject, depends on their alter education. This

then must be considered an object of the highest import-

ance ; and as I know of no one except himself who has

hitherto suggested any plan for the purpose, I inclose a

coi>y



206 On the Removal of Impediments te the Acqiilremeni

copy of his observations on the subject, for insertion in

your Journal, believing they will be perused with uuich

interest, and I think it not improbable that Mr. Adams
may be assisted by some one of the many ingenious readers

of your valuable publication, in his laudable endeavourg

to establish a system for the education of persons of the

description he mentions^

I am the more sanguine in this expectation, when 1 con-

sider what has been accomplished by the benevolent and
indefatigable exertions of the Abbe de L'Epee, on subjects

who at the commencement of his experiments must have
afforded very different prospects of success.

I have the honour to be, &c,

W. B.

Extract.
'* The advantages of an early operation in patients aflTectro

with congenital cataract have been slightly noticed. This

is a subject of the highest importance j for those who have

had the disease removed at an advanced age^ are equally

destitute of a knowledge of visual objects as the merest in-

fant, while at the same time they are placed in circum-

stances far more unfavourable for its acquisition. The
healthy infant examines every object with the eagerness

natural to its age ; while the more aged congenital patient^

from long-continued habit, has contracted a disinclination

to the exercise of the eyes, which he is seldom able entirely

to overcome. The rolling motion of the eye, depending

on an involuntary action of the nmscles, is thereby ex-

tremely difficult to be corrected, when the removal of the

cataract has been delayed, and it affords another obstacle to

improvement in vision : this points out the necessity of an

early operation. My own experience as well as that of

Mr. Saunders, and my late colleague Mr. C. T. Johnson,

sufficiently demonstrate that it may be performed as soon

after birth as the defect is discovered, with the most per-

fect ease and safety*. Were it practicable, I would not

suffer an infant's eyes to be exposed to the light till the ca-

taracts were removed; by which means I conceive the in-

voluntary action of the muscles of the eye-ball might be

in a great measure, if not wholly, prevented. Most authors

who have written on the subject of congenital cataract,

* Mr. Saunders cured an infant of congenital cataracts by the posterior

operation, at two months old; Mr. C.T. Johnson performed the same ope-

ration with success at six ; and I have been equally fortunate on a chili

oi ten months old.

mentiort
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mention the imperfect vision of patients for a longer or

shorter period after the operation, and attribute it to an

original deficiency of the retina itself. None of them,

however, appear to me to attach sufficient importance to the

subject, except the late Mr. Saunders, whose opinions, a»

expressed in a letter written a short time before his death,

correspond more exactly with mine than any others I

have seen. It is evident, from the powerful obstacles to

the acquisition* of useful vision, that unless congenitai

cataracts are removed during the earliest periods of infancy,

the progress in the knowledge of visual objects must be

very slow and tedious. This is indeed sometimes so much
the case, that I have known instances where both the pa-

tient and his friends have despaired of ultimate success,

and have altogether ceased to make the necessary efforts,

even after the patient had begun to see objects with tole-

rable distinctness. It is by no means uncommon for the

friends of a congenital patient to expect that he should

obtain the power of perfect vision immediately after the

operation, and even attribute their consequent dis.ippoint-

ment to its imperfect execution, i'arents ought therefore

to be fully apprized of all these attendant circumstances of

the complaint, and of the great necessity of a regular and

constant attention to the future education of the patient;

and they should not be discouraged because imn)ediate

success does not attend their most anxious efforts. From
an early period of my attendance at the London Eye In-

firmary, my mind has been deeply impressed with the con-
viction, that much more than is generally supposed neces-

sary, remained to be accomplished after the removal of the

disease; and every day's experience confirms me in this

Oj/mion. Since an extensive practice has opened to me a

wider field for observation, I have directed a considerable

portion of my attention to the development of the various

causes which retard the patient's progress in acquiring a

knowledge of visual objects, as well as to the best methods
of training the eyes for its attainment : and 1 am convinced

that if proper plans, which must vary according to the ca-

• " To turn the faculty of si^rht to use, so as to display precise notions of

•bjects, demands experience, which can only be given by the exercise of

vision with considerable attention for a long lime. The operation has no
power to confer actual knowledge <.f ol>jects. It only prepares the eye for

receiving, and afterwards the intellect must be employed on the objects so

received, before any reiidiness can l)e acquired. The child therefore must
be the object of the parent's attention, and l)e reguLirly and diligently ei-

crcised al)out lar^e ol)jects at first, and lie taught to know them ; then with
smaller, and so on by degree.?."— Vide Saunders's Fosihuraou* Works,

f. 155—0-2.

pacity
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pacity and disposition of different patients, were systema-

tically pursued ; not only would useful vision be obtained

bv congenital patients in a much shorter period than usual,

but it would fa!)- little short of tiiat enjoyed after the re-

moval of the disease from persons not born blind. An
intelligent person should always be appointed to superin-

tend the management of those cured of congenital cataracts,

whose sole business should be to walch and correct as

much as possible those habits which impede the acquire-

ment of vision, and to assist, by every expedient which in-

genuity can devise, in the attainment of the desired object.

To correct the rolling motion of the eyes, and to acquire

the power of keeping them steady, the patient, after being

fitted with spectacles, should be made to look steadfaslty

on one object. The muscles of the eye, and the organ it-

self, will soon become fatigued with this exercise ; but it

should be daily continued at proper intervals, by which the

power of fixing the eyes at pleasure will rapidly increase.

He should be made also to pick up small objects, such as

grains of rice, &c. : this is also particularly useful, as it

will in time enable him to judge accurately of distances, of

which at first he is ignorant.—Letters of a large size should

be next cut out on pasteboard : as these are capable of be-

incr examined by the touch as well as sight, they will begin

to afford him a knowledge of different forms and shapes.

The propensity to indolence and want of exertion in con-

genital patients, even in children, is often so great, that the

preceptor will have considerable difiiculty in making them
apply daily for as long a time as is necessary j and I have

always found it regarded more as a task than a pleasure :

bat this must not tempt him to any relaxation in the

system.
*' The sensibility of the retina to the impression of light

increases in proportion to the degree of exercise to which

the eye is subjected *. It is therefore obvious that the de-

* This appears very strikingly to have happened in the case of Mr.
Purkis, organist of St. Clement's Church, Strand, who wras born with ca-

taracts, and was operated on at thirty years o!d ; before which he was only

capable of perceiving light and brilliant colours. In a note at the end of

his case Mr. Ada.r.s states :
" The professional avocations of this patient, and

the continual roiling motion of his eyes, have hitherto prevented him from

reaping all the benelit to be derived from the operaticm. The rolling mo-
tion of his eyes, however, is very much corrected, and he has acquired the

power of fixing them at pleasure. He has learnt to read musical characters,

to tell the hour with the greatest accuracy on a watch-dial, or by a church

clock at a considerable distance, and his pcv>'er of vision continues to im-

prove. Since his return from Exeter, he walks without a guide by day and

night, which he never ventured to do before the operation, and has now
entirely laid aside the use of spectacles, except to view minute objects."

feet
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feet in Its function arises from continuell inaction, and

can therefore onlv be cured by constant application. Tiiose

who possess the blessing of sight, are in the constant and

ahuob.t momentary habit of exercising the retina, while in a

conirenital patient all its powers are suffered to lie dormant.

Ev'-n in persons not born bhnd, \\ho have successfully

undergone the operation for cataract, if the disease had

continued for many years, the functions of the re' Mia

durincr this period have been much impaired, and are after-

wards materiallv improved by exercise. If this j)artial

want of a natural sensibility in the retina be confined to

one eye, which is otten the case in the slate-eolourtd ca-

taracts with transparent edges, the other eye should be

covered, or the sprctacle before it obscured, to prevent the

passage of light, while the one affected is exercised as much,

as possible.

" In the hope of establishing a systematic plan of edu-

catino: persons who have been unfortunaiely aflected with

congenital cataracts, a young ffeiitleman about 11 years

old, on whom I successfully performed the opera'inn, has

been placed under the tuition of an able and ingenious

master, who has been made ac(}uainted with the different

causes which appear to me to retard the acquirement of

vision, and with the means judged necessary to be em-
ployed in his instruction. The progress this patient mnde
wdiile he was previously with his tricnds, by an attention

to sonie of these rules, leads me very sanguinely to anti-

cipate the greatest success from the present exncrinient.

After his recovery trcnn the operation he could merely di-

stinguish ct)lours, but was so entirely ignorant of the

forms of objects that he could not perceive anv difference

between a scpiare onda circle. To my great gratification,

when he arrived in Lonrlon, nine months after the operation,

he could read letters of a middle size, could help Inmsell" at

table without as-^istance, walk alune in the street, &c. ; and
I have great reason to fjope, that at some future period I

shall be able to lay before the public the lavour.iljle result

of my efforts, assisted by those <>f the iiuJliocnt master ou
this interesting subject. On the contrary, I have fre-

quently seen instances where the oiKranon has been at-

tended w ith equal success
;

yet, oA'ino; to a want of a pro-

per atuntion aticrwards, the patient ha> derived little or no
benefit from it. A young lady upwaids of t^^en^y years

of age. one of the first persons I operated on at Exettr, to

whom I was enabled mvselt to pay at firsts good dial of
attention, a month after she was cured, could distinguish

Wol.ii.Ko. 179' March iB\3. O the
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the minute marks on a watch-dial, and see a hair when
plucked from her head ; but so great was her indolence,

that it was only by constant watcliing she could be urged

to any kind of application ; and I have learnt that since her

return home she has entirely Jii^'cn up every exertion for

the improvement of her sight, and now remains nearly as

helpless as ever. The little attention which appears hitherto

to have been paid to a subsequent educaiion, in the con-
stant exercise of the improving powers of vision, and the

wish of impressing its importance still more strongly on
the mmds of those who are not sufficiently aware of the

pre\aience of the retarding causes, have induced me to ex-

tend thicse ob.-e^vat ons ; and I feel a strong hope that, by
the hints which they contain, they will materially assist the

efforts of many anx'ous parents in the future education of

such of their children as have undergone the operation for

confrenital cataract."

XXXIII. An Essay on the medical Effects of Climates*

,

J\ COMPLETE system of metcoroiogv, even so far as the

propcrtit'S of climates, with regard to temperauire onlv, are

concerned, prest nts almost as gi-eat difficulties as a complete
theory of the nature and cure of diseases. In this, as in

many other depHrtments of medical knowledge, we perpe-

tuaiiv find a multiplicitv of accounts, apparently well at-

tested, hut totally ai variance with each other, which render

it desirable to appeal to some njore satisfactory tesumonials

than the results of common and supert^'-ial observation
;

while the evidence, which would be required for forming
uscfu' conclusions, upon sale and scientific grounds, al-

though in this case completely wiihin the scope of the hu-
man faculties, is still such as to require, for its production,

a con}hiuafion of pcrs'.'verance and accuracy, which has cer-

tainly never Net existed, and which probably can scarcely

ever be expected to he found in a suffitieui number of col-

lateral observt-rs. Anv voiummoub work on the subject,

whether sysrematic or empirical, must unavoidably coistain

much useless and soiiiC cnoneous matter; and a short

statement of a fen- facts, which appear to be tolerably well

ascerlamcd, first, respecting the ph\Mcai characters, and

secondly, respecting the medcal effects or the prlnc!i;al

cliuKies .vh'ch deserve our notice, is all that it will Oe pos-

szoii to atitnipt in tht present e-^say.

* From Dr. Young'.'; latroductiou to Medical Literature, Load. I8J3.

The
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The simple indications of a thermorneter, however accu-

rately they may be observed, in the most, unexceptionable

exposure, by no means aiford a correct test of the tempera-

ture, as It r.ffects the human system mor is it possible to

express the modifications produced by vvind and moisture,

even sujiposuig them to be easily known, by atiy numerical

measure which shall be applicable to every relative situation

of the individual. I have known an atmosphere at 6o°f

with a thick fog, and a very little wind from the N.E., ap-
pear, to a person taking moderate exercise, most oppressively

sultry; although a person, sitting long still, might have felt

the same air uncomfortably cold. Moisture must make
both heat and cold more sensible; the one, by diminishing

perspiration, the other, by increasing the conducting power
of air. Wind is doubly concerned in affecting the pro-

perties of a climate; first, as the great cause of preventing*

a general accumulation of heat over considerable tracts of
country; and secondly, as having a similar effect with re-

spect to the immediate neighbourhood of the person; and
its operation is as generally perceptible in the latter way,
where we have no precise mode of estimating its magni-
tude, as in the former, where it is correctly indicated by a

thermometer sufficiently exposed : although, in fact, the

most shaded fixed thermometer may often be observed to

indicate a temperature many degrees higher, than that of

the breeze which is circulating in the neighbouring country.

Still more commonly by the sea side, the vvind exhibits the

temperature of the water over which it has blown: at

Worthing it is seldom above 64*^ in the hottest weather,

although the sea, when the tide flows in at noon, over the

heated expanse of sand, is sometimes raised to 7S°^ where
it is several feet deep.

To the inhabitants of these islands, the most important
properties of the climates of other countries are those, which
render them more or less fit for the residence of persons liable

to catarrhal or consumptive affections. Hence, warmth and
equability of temperature, especially in the winter months,
are the first objects of our inquiry in the theoretical com-
parison of climates. Moisture is supposed, by some, to be
favourable, by others, to be unfavourable, to such persons

:

it may therefore be safely neglected, except as tending to

increase the evils depending on a want of equability of tem-
perature. The effluvia of moist ground are sufficiently well

known as the causes of paludal fevers ; further than this

they require no particular investigation. Nor can we at-

tempt to assign any reason for peculiarilieSj which render

O 2 some
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some situations preferable to others, for soine individuals

only, labouring under a given disease, as asthma; which is

soiTictinies induced by the aimosphere of cities, and some-
limes of tlie coui.try ; and which is occasionally mitigated

by a residence in places h iving no marked distinctions from
such as are less favourable to it, as Kensington, and pcr-

iiaps some others.

In the hotter seasons, there are few diseases, and few
constitutions, which \\ould require a climate niilder thai>

our own: in the colder, an increase of the facility of cir-

culation, which heat appears to afford, mav often be bene-
ficial, partly perhaps as exciting perspiration, and partly as

preventing too great a con'j;tstion of blood in the internal

parts of the body. The niean ternperatuie of the six winter

months is therefore the first point of comparison, that re-

quires our attention, and such a comparison mav easily be
derived fronj the regis' ers, which are usually kept in cir-

cumstances nearly similar.

From October to March^

London, R. S. 1790-4 43-^"

Edinburgh 40'4

Dawlish, Sir W. W. M S. 1794 (Lond. 44-1°) 45-3

Iltracombe, without doubt incoiTtct (55)
Paris 41-3

Lisbon 55 '5

Malta, Domeier 63
Madeira, Gourlav. (S.W aspect, M.) 63
Bermudas, M. S. R, S. 1 790 68
Jamaica, Botanic garden at Kingston, Clarke^ Dune,

nied. coaim. vii. 309 74:'5

From Nouemler to March.

London, 180S-9 42-6*

Penzance, ISOS 9, Stirling, at 10, or about 1**

above the mean 48*1

From January to March.

London, IS09 43-r (Jan.37'9''

Glasgow, 1809, Stirling, at 10 40-3 33-1

Penzance, IbOo, Stilling, at 10 4S'A AQ'7 (Dec. 43*7*')

L<mdou, 1790-J. 8 or 7 and 2 41*6, 39 1

Sidn)outh, ISOO, M. S. R. S.

Bands 41-7 42-3)

Felruary and March.

London, 1803, 7 and 2 41 '5°

Clifton, 1803^ 8 and 3. Carrick 42-5.

FroYQ
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From October to December.

London, ISl 1, mean of extremes in each month 47'(P

^5idmouth, 1811, Clarke 45 7

From December to February.

London 39*7°

Edinburgh 367
Paris 36-8

It appears from this comparison, that none of the situa-

tions here enumerated, North of Lisbon, except Penzance,

has any material advantage over London in the mildness of
its winter. The best part? of Devonshire seem to be about

a degree and a half warmer ; Torquay however may perhaps

be a little milder than this ; the account, which was kept

at Ilfracombe, n)U5t have been taken from a thermometer
in a confined or a sunny situation. But Penzance may be

fairly considered as having a temperature 44° higher than

London in the coldest months; nor is the journal here

employed the only one, which allots such a superiority to

the climate of this extremity of our island. It is remark-
able, that the temperature of the three coldest months is the

same at Paris as at Edinburgh, being, in both these cities,

about three degrees lower than in London. There are pro-

bably pnrticular spots on the coast of Hampshire or Sussex,

which, from their sheltered situation, must be considerably

less subject to the effect of the northern and eastern winds,

than most other parts of the island ; and Hastings, or its

neighbourhood, may perhaps be reckoned among the most
eligible of these ; but ihe further we go up the channel, the

more remote we become from the mild gales of the Aildntic,

while the pr'^.valent south-westerly winds, in passino; over

a considerable part of the continent, must have lost much
of their warmth. It is scarcely necessary to observe, that

both Maha and Madeira present, nutuericolly, a mean tem-
perature for the winter months, as favourable for an invalid

as can pc^Mbly be desired.

Equability of tenjperaiure is a second quality, of no small

import nice, as tending to duninish the chance of incurring,

or aggravating, puhr.onary diseases, b\' repeatedly taking

cold. When, indeed, the temperature is much below 60",

the most material changes arc those which occur upon
going from the house into the open air; so that a cold cli-

mate becomes, in some degree, of necessity a changeable

one also. The reijulariiy of ibis change, and the power of
avoiding its effects by additional clothing, as wtli as of
obviating ihcm in some measure by exercise^ conmbute

O 3 however
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however to lessen "us inHuence; and It docs not therefore

altogether supersede the effects of that changeableness,

which consists in a great extent of variation of the tem-
perature of two successive days, or of different hours in the

course of the same day. The simplest, and perhaps the

best mode of appreciating the effect of the extent of such a

variation, in deteriorating a climate, is to observe, for each

month, the greatest variation, at the same hour, in any two
successive days within its duration. The mean variation

of successive days may also be computed, in order to assist

in the comparison ; and the mean diurnal range, or the

space through which the surface of the mercury moves, in

ascending and descending, throughout the day and night,

will give a collateral estin)ate of a similar nature. The best

practical mode of deducing this ranoe from the observations

is, to find separately the nsean of the heights i'or the morn-
ing and afternoo]!, and to double their difference. Where
none of these particulars can be obtained, the extren)e va-

riation of each month will afford a character not altogether

unimportant.
[To be continued.]

XXXIV. Notices respecting New Books.

Mr. Farey's Mineral and Agricultural " Report on Der-
byshire."

-L HE first chapter and volume of this work have been some
time before the public : in our xxxixth volume, pages 192
and 253, v/e gave extracts from this volume, and made re-

ferences to three previous communications from Mr. F.
inserted in previous volumes, of matters contained therein,

though under different forms of arrangement. We have now
10 notice a.«ecr;?2r,f volume of this important work, containing
chapters 2 to 13, treating of the subject usually embraced
by the County Reports of the Board of Agriculture j but
trca^-d most of them, as appears to us, with a degree of
precision in all matters relating to persons, improvements,
places, soiU, strata, &c. which has not, we believe, been
attempted in any of the other reports, though their utility

depends so much on such particulars.

In the chapter on woods and plantations, we find the

subject of />/7//«'?.'or and training up young plantations ably

treated, and at considerable length, as one which previous

reporters had rather surprisingly overlooked, and the sug-

gestions of the author seem to us calculated to obviate,- in

time.
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time, the alarming and increasing scarciiv of large oak tim-

ber for naval purposes.

In the section on draining, several instances are men-
tioned of unsuccessful Attempts at improvingla'nds, by Mr.
Elkington, in Derbyshire, and in Bedfordshire, lor the late

Duke of Bedford, while the author was his Grace's land

steward ; from which it would appear, that far less of science

or success attended Mr- E.'s practice as a drainer, than the

public have been led to believe. The principles of draining

seem now, however, to be well understood ; the art is suc-

cessfully practised by great numbers of professional drainers

all over the counlrv, and scarcely any thing seems v\anting

in point of theory, to Mr. John Johnston's able work on
this subject, published by the Board. Some omissions and

misstatements in Mr. Batchelor's Bedfordshire Report re-

lating to this and some other branches of rural improve-

ments, in which the author was concerned, are noticed in

this volume.

The still mysterious operation of limef as a manure or

stimulant to land, may perhaps at some future period re-

ceive helps towards its elucidation, from the great pains

which the author has taken in this volume to ascertain

the stratum and quarry, from whence the lime was pro-

cured, in all the numerous instances which are mentioned
of Its use.

In the chapter o'l irrigation, it seems pretty satisfactorily

made out, that the flatness of the watered surface?, of

meadows in Derbyshire, Norfolk, Bedft)rd-hire, and other

places, have principally occasioned the numerous failures

which have been complained o'", in the practice of this art,

though charged by Mr. Batchelor, and many other writers,'

to the account of soils and waters, either as to the mineral

qualities or alleged coldness of the latter : some extensive

schemes of irrigation m newlv inclosed parishes in Bed-

fordshire, belonging to the late Duke of Bedford, are men-
tioned and shortly described.

On the whole, we can recommend this volume to the

careful perusal of our agricultural readers, as containing

much practical and valuable information, applicable greatly

beyond the limits of the county whose name it bears, and

in the ananiiements of which much pains seem to have

been bestowed. Excellent indexes accompany this and the

former volume.

O 4 Mr.
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]\lr. Clark's Dissertations and original Experiments 6n
the Foot of the living Horse, exhibiting the Changes pro--

diiced hjj Shoeing, and the Causes oj the apparent Mijstcry

of this Art.
[Concluded from p. 47.]

The extension of science, humanity, and interest, al!

combine to give importance to Mr, Clark's discoveries, and
render it necessary to make them better known to the

public. The author well observes, in defence of the ve-

terinary profession, that " there is no art so perplexed and
<iifficuh that by human industry and research, steadily and
properly exerted, cannot be rendered more clear and prac-

ticable.'" He might have added that the progress of ani-

mal is quite equal to that of human medicine, although the

latter ijiterests all, the former only a part of mankind. Mr,
C. however, has given another, and, with his professional

brethren, very rare example, that of uniiing the urbanity of

the scholar and the precision of the philosopher in writing

on veterinary practice. Formerly the vocabulary of such
writers v^-as entirely vituperative. " It is indeed," says

Mr. C. " high time the wretched style of declamation and
abusive vvritmg on these subjects should give way to a bet-

ter taste, that of real investigation and research, as in other

objects of a scientific nature, by which alone the art can
receive any useful accessions, and mankind and the horsa
be benefited. The empty verbosity of style alluded to be-
gan about the reign of Charles II. or a little earlier, and
has continued with few exce))tions ever since. It was un-
known before that period, and was in reality the natural

produce and legiliujate oifspring ofjockeyism and the race-

course."

The v/ant of scientific terms, and the literal absurdity of
inany of those now in use, imposed on the author an ar-

duous task to make himself intelligible. Such is the word
heel, when applied to the foot of a horse, where there is

really nothing analogous to the human heel. To remedy
this inaccuracy, Mr. C. has used the expressions " lower or
horny heelii for the parts covered by the shoe; the posterior

heels, or back of the frco-, cmd the superior or heels above
the hoof, formed by thcj cartilages." In like manner he
shows that the wall of the hoof, as the exterior horn of the

foot is called, is not conical but cylindrical, being a very

obliquely truncated cylinder. The frog, which is a triangle

pf elastic horn, has the effect of and may be compared to

fill elastic key.stone received into im elastic arch. This
structure.
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fttuctr.re, destroying the continuity of the horny circle,

contributes to divide equally the pressure on all parts of the

hoof. The cleft of the frog, which keeps the foot from
slipping, and also from too great condensation of the horn
by pressure, is prevented from rupturing by a stout cone of

horn passing directly Irom it into the sensitive frog. This
cone is quite as hard as the exterior horn, and thus obviates

the tetidency to division which exists in the horse's foot as

well as in cloven-footed animals. The destruction or rup-
ture of this cone becomes the source and cause of the dis-

ease called the running tlirush; it splits or cracks from
whatever cause : the consequence is that extraneous sub-
stances introduce themselves, and these are followed by
ulceration and discharges of matier. Mr. C. traces the va-

rious appellations which the frog has received in different

nations. The Latins call wfurca, the French laj'ourciittte^

the fork; and once in Vegetius it is called pendiginem,
apparently from its hanging from the roof of the sole. The
Italians have no proper name for this part, 3iS pastvja is liie

pastern, and tuello, or root of the nail, precisely suits what
the author calls a " coronary frog band j" a circle envelop-

ing the upper' part of the hoof adjoining the hair. The
Spaniards call it ra?iilla or little frog, but the Portuo^uese

have no distinct tern) for it. The Greeks termed it ysXiduv

or swallow. The origin of the terms running thrush is thus
traced: " Furca, in French y(;?/rc7/e, and its diminutive

Jourchette ; this contracted became the running foun he

;

and thence wc find about the days of Elizabeth, as in Blund-
ville and other writers ot that period, running frush ; and
subsequently in James's reign, on the esial)hshinent of
horse-races, and the prevailing influence of the jockeys,
who not finding in their vocabulary of Englisli words such a
one asJhish, declared it must mean a thrush; and armuung
thrush it has ever since been called by the whole kmu-
dom."
The horny heels, sole, wear of the hoof, and its bearing.'i

on the ground, are all examined with care, and manv im-
portant facti and circumstances are suggested, which we
hope will not be overlooked by the tbinking part of horse-
men. But the first and leading fact is the unresirained
growth of the hoof, which requires five years before beinn-

iron-bound, instead of two or three as is too common.
*' The horse," says the author, '< like other large animals,
is slow in acquiring maturity, and like then) is not very
short-lived. Some celel)raied uriicrs have considered the
natural period of his life about fifty years, This was be-

fore
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fore the art of shoeing commenced, and may be not f.lr

from the truth in those times. If we were to give an opi-

nion on this matter; we should state it as our behef, that

be acquires his stature or height at about five years, but
obtains his full bulk and strength about the eiirhth year ;

and this period, as in most other anin)al<:, if multiplied by
four, will give somewhere about the period of his natural

life; which, without any desire of unnaturally extendmg,
would be from 32 to 40 ; and at the former atre we have
seen (setting aside tlie state of his feet) horses capable of a

great deal of service. But frequent visits to the slaughter-

house led us to oljserve and conclude, that six arrive there

before, to one after the I4ih year!'^ Thus, it a ppear f. that

men abridge tlje lives of horses on an average, just to one
third their natural duration. The uniortunate animals are

cri])plcd with strait shoes, their feet are contracted as un-
mercifully as those of the Chinese females, and it becomes
oeconomy to " use tliem up," or wear them out by the

greatest barbarity, and thru sell thtm to the caterers for dogs
and cats ! The most obvious evil of the iron-shoe is " its

permanent application and constant pressure against the

bottom of the foot, with a force altogether indefinite, de-

pending on the strength with which ihe nails are clenched,

and the proximity of the shoe to the sole, which causes it

to act with more or less violence against the lower surface

of the coffin-bone. Next the nails in the sides, being im-
moveably blocked in the perforations of the shoe, create a

solid resistance of iron at this part, not admitting the na-
tural expansion of the hoof; and it must be obvious that

they almost, though not entirely, prevent, by keeping the

quarters fixed, every movement of the posterior parts and
lieels." It is impossible to form any adequate idea of the

dreadful tortures which the animal must experience under
such circumstances; it is also necessary to examine the

author's very accurate plates, to comprehend the extraor-

dinary changes which shoes make even on the very bones

of the horse's foot. Mr. C. took casts of natural hoofs,

from which that ingenious and accurate delineator Mr. S.

Edwards made drawings, which correctly represent the

figures of the hoof in its natuial state, and after it has un-
dergone the process of shoeing at different periods. In
this case the outline of the hoof is changed from nearly a

circle to a good oval, the posterior part contraciing, the loe

extending. That part of the hoof which is nearly hori-

zontal can grow a little, but that which is perpendicular

cannot possibly overcome the resistance of a thick bar or

icon. In
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In an "^ Essay on the feet of horses that have suffered

by shoeing, with experiments exiubiting the effects of a
sudden removal of the shoes and turning to grass," we
find some very ciirioiis osteological and physiological re-

marks, which almost make us doubt the accuracy of our
anatomical knowledge of the horse. Wc allude to what
the author calls a '- patiloha or scaly node of the cofiin-

bone," which consists of plates, or scales, forming an ob-
long lobe of some extent at the hind part of the foot, and
placed over one another like tiles, but not in contact,

having spaces between them. This peculiar bone, it seems,
is entirely destroyed by tight shoes. The numbness occa-
sioned by the pressure of the nails also makes horses cut

in travelling. The conclusion which Mr. C. draws from
his experiments, is, " that after the foot has been exposed a

certain time to the operation of the iron, it becomes so

much changed from its natural state, that it is safer and
more advisable for it to remaiti in the diminished and fixed

condition to which it is reduced, than by any measures,
especially severe or coercive ones, to attempt its restoration;

as any sudden or violent change appears to disturb the foot

and bring on morbid affections, rather than the healthy

condition of the part; so that a continuance of it in this

state appears the less evil, or even an advance of the mis-
chief, if it be a very slow and uniform one, is to be pre-

ferred. Such appear the disclosure and unfolding of this

mysterious matter, and which, though it mav appear sim-
ple when explained, has been no small stumbling-block to

many people both in and out of the profession. The ex-
posure of strong feet a few days or weeks at grass, merely
to cool them or remove any casual compression from nails,

is not prohibited by this caution, but further exposure
would be injurious. The author has the pleasure of find-

ing his discovery immediately reduced to practice, and se-

veral noblemen and gentlemen now bring up their young
horses in their parks and pastures without having recourse

to the early and unnatural application of iron shoes. Even
the young horses for the regiments of Guards are kept in

this state of nature, in consequence of which their lives

will in all human probability be doubled.

The '* Essay on the knowledge of the ancients respecting

shoeing" is more interesting to the lover of polite litera-

ture, and more entertaining to those who can amuse them-
selves with the natural history of language and the arts.

The epithet '•' brazen-footed," p^aAjtoTrob'ec, used by Homer,
he shows, does not mean that Neptune's horses were shod

with
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with brass, no more than Isaiah's hoofs like flint, were of
that stone. The siLbaTai and KupSanvui of" X^nophon were
covers tor the legs and feci ot both soldiers and horses,

made ot" skins or leather. According to Aristotle, the

camel was subject to tender feet on going long journeys,

when it was shod with the knriut'nini. It appears that the

earliest veterinary surgeons were those employed by Cor>-

sLantine to attend the horses of the Roman armies. Ap-
syitus, whose work on this subject is still extant, lived at

that time. When iron shoes were introduced, about the

filth century, the smiths became ithe horsc-doclors, and
were called ferrers ; afterwards yerr/f^^, and corruptly

farriers, from fcrrum, iron. Instead of leaUier socks,

some think the ancients used broom twigs ; but it appears

better ascertained that thev sometimes put iron over the

leather. It is more probable that the broom was applied

rather medicinally, than to protect the feet as shf)es. Even
the Spani-h broom (spartium juncevm Linn.) would be

very inadequate; the barilla-matting of the i?/'po tenaclssima

Linn, would he much better, and also the leaves of the

dwarf palm, c/iarn^rops humUls Linn. The origin of mo-
dern shoeing can be traced no higher than the nailed shoe

found in the cofBa of King Childeric, who died in 4S1 ^

but a more unequivocal intimation of the modern horse-

shoe occurred in the ninth century under Leo X. of Con-
stantinople. Daniel says that horses were shod only in

frost or particular occasions in that age. William the

Conqueror introduced tlie practice of shoeing into England :

he gave Northampton to Simon St. Liz, a Norman, to pro-

vide shoes for his horses; and Henry de Ferrers, the an-

cestorof Lord Ferrers, was the superintendant of the shners.

From these extracts, the reader may learn that Mr. Clark

Jias introduced more original and curious information than

could naturally be expected on the uninviting subject, the

feet of horses. Whether these Essays be considered as the

work of a man of science, learninii;, or philanthropy, they

do ecjual honour to his head and heart, and are highly wor-

thy the serious attention of all men who have evw bceia

conveyed from place to place by a horse.

Thomas Myers, A.M. of the Fioyal Military Academy,
Woolwich, author of a Compendious System of Modern
Geography, historical, physical, political, and descriptive,

inteixls soon to puljlish, elegantly printed on a large sheet,

a statistical Table of Europe, uniting all that is most in-

teresting in the geography of that distinguished quarter of

the
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the 2,lobe, and showing at one view the territorial extent,

the n)ilitary strength, and the commercial importance of

each t-tate.

Dr. Brewster, of Edinburgh, is about to publish a Trea-
tise on new Philosophical Insiruments for various p'jrpo'ies

in the Arts and Sciences, with Experiments on Light and
Colours, in one volume Svo. with twelve Plates.

Mr. Thc^mas Forstcr has now in the press Meicorological
Reseirches ard Journal';, with Ensfravincrs, Svo.

XXXV. Proceedings of Learned Societies^

ROYAL SOCIETY.

J-N our report of last month, our account of Dr. Brewster's
paper was mi some respects inaccurate; the following ia

more correct:

This paper contained a short abstract of Dr. Brewster's
numerous experiments on light and colours, and was divided
into tour parts. 1. On a new properly impressed upon
light by transmission fhmu^h the aaare. When lieht is

transmitted through a thin plate of transparent aj^aie cut
in a direction perpendicular to the laminae, Dr. Brewster
has fou'id that it possesses all the characters of one of the
pencils formed by double refraction, one of the imasc of tlse

lununous object from which it proceerls disappj-irincr in
everv quadrant of its circular motion when viewed by a
prism ot Iceland spar. The kindred sub- lances of carneliaa
and chalcedony pc^ssess the same property. 2. On the
double refraction of chromate of lead, Dr. Brewster found
that this metallic salt po-sessed a double refraction, which
was nearly thrive as ^ireat as that of iceland crystal. 3. On
substances which have a greater rcfr.-'ctivc power than the
diainoiui. Sine? the time ot Sir Isaac Newron, who first

discovered the po\^erful action of tl;e diamond upon linht
it ha< always been conceived that this precious stone pi^s-
sesstd the highest refractive power of all bodies whatever

:

but Dr. rewster has found that both chromate of lead
and realgar exceed it considerably in refractive power.
4. On a doub'e dispersive power in doubly refractiup cry-
stals. Dr. l-rewsier has disenvcrcd, ih.ii all bixlies that
possess a double retr.iclion have also a double dispersive
power, one of which is very much giea'er than the other*
ihc highest dispersive power of Iceland spar being consi-

derably
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derably above that of water, while the lowest dispersive

power is very much below that oK water.

February '25. In consequence of the continued indis-

position of the President, the f.arl of Morton, Vice-presi-
dent, was in the chair, wh.cn a paper by Dr. V/ollaston was
read, containing a description of his newly invented sincle

lens niicroineler. This instrument is made like a common
telescope, but the focus of the lens is only l-i2ih of an
inch : this glass is placed behind a brass plate, through the

centre of which an eye- hole is drilled ; the subjects to be
viewed are placed between glasses serving as object glasses,

and tlie measure of the magnifying powers and of the sub-
jects examined is taken by means of a certain number oF
wires fixed near the object glasses. The measure and num-
ber of the wires being determined, the objects may be ex-
tended to such distances as to give their dimensions by
making a wire the two hundredth part of an inch cover

them. 'I'he description was illustrated by designs of the

micrometer, which the author adopted in consequence of
his experiments on drawino- very fine wires, some of which
did not exceed tlie thirty thousandth part of an inch ; but

they were incapable of supporting themselves at this fine-

ness, and were broken in very short pieces. He found wires

3S000 of v.hich covered an inch^ to be the finest and
strongest for any useful purpose.

A paper by Dr. Pearson, on the tingeing matter of

the bronchial giatids of the lungs, and on the black

or tingeing matter of the lungs themselves, was read.

From Ids researches it appears that this black matter is

principally charcoal in an unconibined state, or at least

that it is oniy intimately mixed with a small portion of

an-mal matter. He conceives that it is derived from the

atmosphere in breathing; that it is first conveyed into the

air-tubes, and from them by means of the numerous lym-
phatics into the broiichial glaiids, and therefore that it is

not a secreted substance. This subject being so novel. Dr.
Pearson declined entering into much reasoning or drawing
njany conclusions tnuil more facts are brought to light.

March 4. Eail Morion in the chair, A letter from the

late Mr. \V. Kiiby Trimmer to the Right Hon. Sir Joseph
Banks was read. It gave a description of the fossil re-

mains found in two fields near Brentford, Middlesex, in

digging brick earth there. In the space of 120 square

yards, nine teetli of the hippopotamus wtvt found; also

elephants' tusks nine feet long, deer's horns and teeth, river

and marine shells^ fish boacij and tectb^ &c. in great num-«

bers.
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bers. The strata were first gravel, then blue clay in which

were numercHis nodules, calcareous sand witli shells, and

clay with marine remains.

March 11. The Earl of Morton in the chair. A letter

from Mr. Austin to Sir Humphry Davy, describing a new
instrument made entirely of glass, for condensing gases in

water, was read. Without drawings the description would

not be intelligible.

March J 8. Sir E. Home, Bart, through the Society for

promoting Animal Chemistry, communicated the result of

his observations and e/periments for ascertaining the origin

of animal fat and adipocire. He began by detailing his ex-

periments on fouls, and particularly alluded 'to the casso-

wary of Java, which has a colon of only twelve inches,

while that of Africa has one 45 feet long. This diversity

he attributes to the wise oeconomy of nature, the former

country being extremelv fertile, and the latter as sterile.

This circumstance led him to examine the cause and
effects of fat in the intestines, and the nourishment it af-

fords to the entire animal ; and hence he inferred that it is

the intestines in all animals which supply the system with

fat. Ambergrease, he observed, is the product of a disease,

and is never found in whales above seven feet from the

anus; it is usually from 14 lbs. to 100 lbs. and in one in-

stance a piece weighing 182 lbs. had been found. Sir E.

described the state of a woman buried in Shoreditch church-

yard in 1 790, ten feet below the surface of the ground, which
is two feet below the level of a sewer passing through it, and

leading to the Thames. In spring tides the sewer over-

flows, and the dead bodies are inundated. After eleven

years, in 1801, the grave was opened, and the whole body
was found to consist of adipocire. According to some ex-

periments made by Mr. Brande, the animal fibre is con-

verted into adipocire by immersion in gall ; hence Sir E.

concludes that the gall-bladder assists in accumulating fat,

as well a? other functions of the animal oeconomy. Fat is

rapidly formed, and as quickly absorbed ; it soon accumu-
lates in dormant animas, and is again absorbed during their

sleeping season ; it lies near the skin, and in old people

supplies the place of nniscle or fibre. The author related

the case of a cliild born without any gall-bladder; it never

became fat, nor yet wasted away, but died under a year old.

Dr. Babmgion, in a letter to Sir Everard, mentioned a case

whcic fat was voided like fajoes ; the patient had been or-

dered lo take oil, and in consequence voided globules of

faltv matter, which on examinalion were found to consist

of
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of one-third oil and two-thirds mucus. The author con-
cUules thai fat is not a secretion, as generally believed by
physiol(>gists.

March 23. In consequence of the death of Her Royal

Highness the Duchess of Brunswick, the Society met only

to adjourn till after the funeral of this princess.

GEOLOGICAL SOCIETT.

March 5. The Ria;ht Hon. the Marquis of Lan-^downe
;

The Right Hon. Charles Long, M. P. ;

William Clarke, Esq. Trinity Coll. Cambridge,
were severally elected members of the Society.

Two letters from Mr. Webster, draughtsman and keeper

of the museum to the Society, addressed to L. Horner, Esq,

were read.

In the fir«it Mr. W. states that during a late examination

of the Isle of Wight, made by him for Sir H. Er.filefield,

he discovered a series of calcareous strata of later formation

than the chrtlk, and efpecially characterized by containing

fresh-water shells. From this circumstance he was led to

suspect a correspondence between this formation and the

calcaire d'cau douce, which has been described by Brog-

niart and Cuvier as forming some of the sirata in the basin

of Paris ; which conjecture was confirmed by a comjiarison

of the fresh-water fossils oi the hie of Wight with those

of the French strata uhich weie given by M. Brogniart

to the Courit de Bcnirnon, and by him have been deposited

in the cabinet ot the Geological Societv.

In consequence of this interesting discovery, the attend-

ance of Mr. Webster at the Society's apartments was for

a tunc dispensed with, that he might re-exanune the Isle of

Wii2;l'^t and its vicinity. Accoidingly his letter is flated

from Freshwater, in the Is'e of Wight, March 3d. In this

he states that he has succeeded in obtaining some very de-

sirable sections of the strata, and an abundant collection

of specimens. He is inclined to think that there are two
fresh-water formations, with a marine formation between,

I'he lowest fresh-water formation consists of beds of sand

and marie, with numerous fragments of the limnea of La-
marck, and ofr two species of planoibis ; the interposed

marine deposit is of blue clay, with venuscs, oysters, and
various turbmated shells: and the upper fresh-water for-

mation consists of a calcareous rock inclosing numerous
and very fine specimens of the limnea and plauorbis. Some
cf this stratum is very friable, bei;ig only u^arle : other

parts
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parts are extremely hare], and t!ie uppermost part of it has

a porcelainous character, Mr. VV. has not discovered any

bed of gypsum, nor sihceous concretions.

A paper by Dr. MacCulioch, on the granite Tors of De-
vonshire and Cornwall, accompanied by three drawings,

was read, and thanks were voted for the same.

The object of this conuiiunication is to fhow the process

followed by nature in the destruction of the granite rocks

of Cornwall and Devonshire, and to explain how this pro-

cess is dependent upon a particular mode of aggregation of

the materials of which this rock consists, and which can

he satisfactorily observed only during the j)rogress of its

decom])osition.

Dr. M. first treats of the granite which fornB that pro-

montory near the Land's End on which the Loggan rock is

situated. Its length is about 200 yards, and the entire rock:

of which it is composed is traversed by numerous vertical

and horizontal fissures, thus dividing the mass into a mul-
titude of cubical and prismatic blocks. The Loggan rock

itself, which is the subject of one of the drawings, appears

to be one of these blocks in a state of decay, but still oc-

cupying its original site. Its general figure is irregularly

prismatic and four-sided, with a protuberance on the lower

surface on which it is poised. The breadth of the app£^-

rent surface of contact between this protuberance and the

rock that it rests upon, is about a foot and a half; but its

figure being cylindrical, and not S[)heroidal. the nxotion of

the stone is limited to a vibration in one direction. The
utmost force of three persons (according to Dr. M.'s
trials) is only capable of making its exterior edge describe

an arc the chord of which at six feet distance from the

centre of motion is three quarters of an inch. A force of

a very few pounds, hoviever, is sufficient to begin and main-
tain a very visible degree of vibiation : even the wind when
blowing on its exposed western surface produces this efiect

very sensibly. Its weight, as estimated from its dimensions

and the ?])ecific gravity of granite, appears to l)e 65 tons.

The subject of the second drawing is the Cheese wring,

which occupies the highest ridge of a hill to the north of

Liskeard. It is an irregular column about 15 feet high,

cotnposed of five stones, the uj p t ones of which are so

much larger than the rest as to overhang the base on all

sides. The angles and external borders of these stones are

considerably rounded by the cfTect of decomposition : and
there is no doubt that in ]:!roeess of time this disintegration

will proceed so far that the balance of the pile will be de-
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stroyed, and its ruins will not be distinguishabe from the

other bowlders with which the tops of all the hills in this

vicinity are overspread.

The third drawino; represents the Vixen Tor on Dartmoor,
Almost all the granite o\ Cornwall and Devon, like that

of the Land's End, is divided by fissures into masses more
or less approaching a cubical form. If a rock of this kind
nearly level with the surface of the soil is examined, the

fissures will be found to he a mere mathematical plane, and
the angles formed by the intersection will be sharp and
perfect. If we then turn our attention to granites which
from their greater eh vation above the soil appear to have
been longer exposed to air and weather, we may observe a

gentle rounding of the angles such as is exhibited in the

Vixen lor.

By degrees the fissures become wider; and the blocks, which
were originally prismatic, acquire an irregular curvilinear

boiindary resembling those whieli form the Cheese-wring,

if the centre of gravity chances to be high, and far re-

moved from the perpenoicuiar of its fulcrum, the stone ialls

from its supj)ort, and bi^comes round«'r by the progress of
dc'-ompositinn, til! it assumes nne (jf the various spheroidal

figures which the granite bowlders so often exhibit.

These fi.-sure>^, and the rounded form wb.ich the cubical

blocks acquire bv decomposition, Dr. M. is inclineil to at-

tribute to the (»riiiinal structure of the rock. In this, as in.

basalt, crystalhzation appears to have begun in distinct and
iTjore or less diitant points, from each of which it proceeded

forming thick concentric lamellae, till at length the exterior

shells of adjacent concretions came in contact, but were in-»

capable of mutual penetration. The outer lamellae are the

least hard and dense, and therefore yield the easiest to the

various causes which occasion the disintegration of rocks.

March 19. Mr. Webster exhibited specimens of the rocks

containing fresh-water shells, recently discovered by him in:

the Isle of Wight.
A paper on the rocks at Clovellv in Devonshire, with

illustratve drawings by the Rev, J. J. Conybeare, was read,

and thanks were voted for the same.

The fishing town of Clovellv is situated in a narrow
ravine, on the N. coast of Devon, about 22 miles W. of

llfracombe. The shore is precipitous, being formed of cliffs

about 180 or 140 feet in height, intersectetl by narrow
ftlternations of grauwacke and grauwacke slate, curved and
contorted in the most capricious way imaginable. No
organic remains were observed in them, nor any foreign

minerals.
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rnuierals, except opaque white quartz forming numerous
veins. Nearly the whole of norih Devonshire is composed
of the rock just described, which is locally distinguished

into dimstone and shillat, the latter being the slaty gran-

wacke, and the former the compact. It is always very irre-

gular in its stratification, is destitute of metallic veins, alter*

nates with transition limestone, and, where it does so, occa-

aionally contains organic remains : it also, in one instance

at least, alternates with thick beds of a kind of culm; its

veins, besides 'quartz, occasionally offtr calcareous spar.

Killas, which Mr. C. is inclined to regard as a variety, not
of mica slate, but of clay slate, is contorted in its stratifica-

tion only in the neighbourhood of the grauwacke, is tra-

versed almost through its whole extent by frequent veins or

dykes of a porphyritic rock which does not pass into ihc

grauwacke, contains sometimes topaz, and not unfrequently

garnet: its veins are often filled with chlorite mica and
crystallized felspar, and also contain tin stone, gray cobalt

ore, &c. These characters, in the opinion of the author of
this paper, form a sufficient mark of distinction between the
grauwacke and the killas of the West of England.
A paper on the island of Staffa, by Dr. MacCulloch, was

read, and thanks were voted for the same.

The circumference of this island is about 2 miles ; it

forms a kind of table land of irregular surface, gently
sloping to the N. E. and is bounded on all sides by steep

and generally perpendicular cliffs, from 6.) to 70 feet above
high-water mark, the greatest elevation in the island being
about 120 feet.

The entire island is a mass of basalt, but a bed of sand-
stone is said to be visible at low water on the western
side.

The basalt presents two varieties, the columnar and
amorphous, the latter of which is generally amygdaloidal,
containing zeolites.

In the columnar variety lamellar still)ite is occasionally

found filling the intervals of approximate columns, and
sometimes, though rarely, in the substance of the smaller

and more it regular columns.
On the south-western side of the island there appear to

be three distinct beds of basalt, the lowermost of uhirh
seems 'to be amorphous. Ttie next bed, from thir'v to

fifty feet thick, consists of those large columns which forru

the conspicuous feature of Staffa; trie upper one iippears,

at a distance, to be a mass of amorphous basalt, but on.

closer inspection is found to consist of aniall colunuis, oi en

P 3 woo4-
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wood-laid and entangled in every direction. The columnar
basalt of Staffa is by no means so regular as that of the

Giant's Causeway; but, in return, it presents many beauti-

ful specimens of bending columns, which do not occur at

the laiter place. Of these the n\ost remarkable form a co-

nical detached rock, called Budchaille or the Herdsman.
Besides the great cave are two smaller ones, which being

only accessible by a boat and in perfectly calm weather, can

very rarely be examined.

The surface of the island is In many places overspread

with a bed of alluvial matter, containing rounded frao;ments

of granite, gneiss, mica slate, quartz, and red sand-stcne,

too'ether with a few rolled pieces of basalt. As there is at

present a considerable extent of deep sea between this bed

and the nearest primitive rocks of lona, Coll, Tirer and

Mull, it becomes an interesting subject of speculation to

inquire into the conditions requisite to account for this fact.

These seem to be, either that a declivity sufficient to allow

the transportation of rounded fragments has formerly ex-

isted sloping upwards from the present level of Staffa tp

some primitive mountains which no longer exist, or that

the whole of Staffa itself has been raised lo its present ele-

vation from the boitoni of the deep sea by which it is now
surrounded.

MEDICAL SOCIETY OF LONDON.

The Anniversary of this Society was celebrated on the

8th of this month; when the following gentlemen were re-

turned officers and members of the council for the year

ensuir.g; viz.

J. C. Lettsom, M. and LL.D. he. President.

Dr. Temple, Dr. Walshman, Mr. Norris, and Mr. Taunton,

Vice Presidents.

Mr. Andree, Treasurer.

Dr. Hancock, Librarian.

Dr. Adams and Dr. Fothergill, Secretaries.

Dr. Taylor, Secrctarv for Foreign Correspondence.

Mr. T. Pettiwrew, Registrar.

Council : Drs. Pinckard, Cluiterb.ick, Considen, Petch,

Lidderdale.

Messrs. Jackson, B. Atkinson, E. Leese, Royston, A.T.
Thomson, Blegborough, Bryant, Mithsas, Hopkins, Aber-

nethy, Brougham, Sa\vrey Adains, Piatt, Harvey, Bart-

lett, Com'be, HardtULS Sntleffe, Powell, Stevenson, W. ^,
Griffith, E. Austin, G. Young, Morgan.

To deliver the Anniversary Oration 1814, Dr. George

Bees. After
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After the ballot, Mr. Saumarez delivered the Annual Ora-

tion on the Principles of Physiological and Physical Science,

which was numerously attended; after which many of the

Fellows aiid their friends adjourned to dinner.

We abstain, at present, from submitting an abstract of

the oration^ as we understand it is to be printed.

PHILOSOPHICAL SOCIETY OF LONDON.

The learned President, Dr. Lettsom, has during the last

month delivered a lecture on the Natural and Medicinal

Histories of Tea. He commenced by observing, that he
could not be ignorant in presenting an object of discussion,

that it is expected that some extent of novelty may be
afforded, and some useKil information conveyed ; but from
the universally known subject, he feared that disappoint-

ment must result ; for what is familiar admits of little no-
velty, and what is known of little interest. " To convey
instruction," said the Doctor, " I do not aspire; but im-
pelled by a cordial in)pulse to evince my respect for and

approbation of this Society, as well as excite the labours of

others, I have presumed to throw the discus which a more
youthful and vigorous arm is better qualified to direct." The
lecturer then proceeded upon the botanical history, and,

having given a description of the parts of fructification,

stated, that there is but one species of the tea plant, the

difference of green and bohea tea depending upon the na-

ture of the soil, the culture, and manner of drying the leaves.

Sir John Hill, from observing a different number of petals

in different corollas, described the green and bohea tea as

different species, giving to the first nine, and to the latter

only six petals. He conveyed this opinion to Linne, who
adopted the mistake, which his future experience corrected,

as he informed Dr. L. by letter.

The authors who have treated upon this subject amount to

at least a hundred, many ofwhom never saw the tea tree. The
first figure give\i of it was in the Acta Haffniensia, which
was taken from a dried specimen ; since that it has been

figured by Bontius, Plukenet, Koempfer, and Lettsom, the

latter the only perfect one. tic h;id access to the first

plant urown in Europe, which was raised by his ingenious

friend Mr. Ellis, in (iray's Inn, from seeds taken out of a

canister, and prcnriiscuoubly sown in a pot placed outside of

his window. As China and Japan are the only countries

known to us where the tea shrub is cultivated for use, we
may reasonably conclude that it is indic^enous to one of

P 3
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them, if not to both, and probably the brackish ill-tasted

water in many parts of those countries first led to its use

as an infusion.

Tea was first introduced into Europe by the Dutch East

India Company, early in the sixteenth century, and a quan-

tity of it was brought over Irom Holland in 1666 by Lords

Arlington and Ossory. In consequence of this, tea soon

became known amongst people of fashion, and its use by

degrees since that period has become general. Cornelius

Boutekoe, a Dutch physician, wrote a treatise in praise of

tea as early as 1678. The lecturer passed on to consider

the soil and culture best adapted to this plant, and observed,

that according to Kasmpfer, no particular gardens or fields

are allotted for it, but that it is cultivated round the borders

of rice and corn fields without any regard to the soil ; that

there are usually from six to twelve seeds in each vessel

;

that they are promiscuously put into a hole four or five

inches deep at certain distances from each other. The rea-

son why so many seeds are put into one hole is, that they

contain a great quantity of oil^ which is apt to turn rancid,

and then they will not germinate. They then vegetate

without further care. The leaves are not fit to be plucked

before the third year's growth, and in about seven years the

shrub rises to a man's height; but as it. is then but scantily

provided with leaves, it is cut down to the stem, from which
an exuberance of fresh shoots arise. The tea tree delights

particularly in valleys, or on the declivities of hill, and upon
the banks of rivers where it enjoys a southern exposure to

the sun ; though it endures considerable variations of heat

and cold, as it ilourishcs in the northern clime of Pekin, as

well as about Canton.

The Doctor then proceeded to describe the manner and
the seasons of gathering the leaves, and the method of

curing or preparing tea in Japan. Of the varieties of tea.

Dr. L. observed of the green, the bing, imperial, or bloom
tea ; the hy-tiann, hi-kiong, or hayssuen, known to us

by the name of hyson, so called after an East India mer-
chant of that name, who first imported it into Europe; and
the single or songlo, which name it receives from the place

where it is cultivated. Of the bohea teas, the soochuan or

sutchong, by the Chinese called s-aaty-ang and sact-chaon

or su-tyann ; the caniho or soun)]o, called after the name
of the place where it is gathered ; the cong-fou, congo or

bong-fo; the pekao, pecko, or pekoe, and the conmion
bohea called moji by the Chinese.

The Doctor mentioned other ki^ds of tea which were

rolled
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rolled lip in the form of balls and threads. He said he
had formerly infused all the sorts of green and bohea teas

he could procure, and expanded the different leaves on pa-

per to compare their respective size and texture, intending

thereby to discover their age. He found the leaves of
green tea as large as those of bohea, and nearly as fibrous ;

which led him to suspect that the diflerence did not so

much depend upon the age as upon the other circumstances.

The Asiatics give a flavour to tea by introducing among
it the olea fragrans, whose small flowers are frequently lo

be met with in teas exported from China. On the subject

of drinking of tea, Dr. L. observed, that the Chinese and
•Tapanese never use tea before it has been kept a year, by
•which time its narcotic properties are diminished. They
drink it without sugar or milk. Having mentioned various

methods of preserving the seeds for vegetation, the lecturer

entered upon its medical history.

It is natural to conclude, that as tea was imported
from a foreign country, and at no inconsiderable danger
and expense, and the custom of drinking it almost uni-

versal, much attention would have been excited respecting

its natural and medical history, as well as its commercial
influence; and indeed, as the learned President noticed, if

saying much is a proof of attention, much has certainly

been said and written, and much to no purpose, on its medi-
cinal properties ; for although he has examined nearly a hun-
dred authors on the subject, he has acquired little informa-

tion ; nor can it be expected, where vague hypotheses are

substituted for experiment, and theories for facts: thus

claiming no fixed data, the inductions are fallacious or in-

decisive. This induced the Doctor to institute experiments,

and establish principles upon which reason might exercise

judgement, and truth elucidate facts. From theseexperments,

which we are sorry our pages will not allow us room to re-

late, the sedative and relaxing effects of tea appear greatly

to depend upon an odorous fragrant principle, which.

aI)ounds most in green tea, particularly that which is most
highly flavoured. Tliis bcems further -gonfirmed by the

practice of the Chinese, who avoid using this plant till it

has been kept at least twelve monllrs, as they find when
recent it possesses a soporiferous and intoxicating quality.

The author deprecated the practice of taking tea very

hot, and quoted in support of his opinion a pas<5age from
Professor Kalm's Travels into North America. Yhe Doctor
concluded by the following observations : " From the re-

sult of the experiments we may clearly explain the causes

P4 of
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of those difTerent: effects produced by tca-drinkinii ; as well

as upon what predominant qualities of this exotic these

effects depend. Hence it will be inferred, that when the

fine greeti teas are employed, whose sedative counteibalance

their astringent qualities, and particularly in weak or deli-

cate constitutions, debilitating and injurious effects may
succeed ; as tremors, fluttennc^ and agitation of spirits,

pain of the stomach, and weakened digestion, with flalu-

lence, head-ache, and various nervous affections; and with

such constitutions, this tea taken in the evening produces

watching, and the unhappy sensations which want of the:

refreshment of sleep naturally produces: and may it uot

also be suspected,, that the increased frequency of paliies

and apoplexies may in some measure be attributed to 'the

fragrant, odorous, and sedative inlluence of this exotic?"
*' Indeed, from the whole analysis of green and bohea teas,

the sedative and exhilarating qualities of the former will

be clearlv comprehended, as well as the astringent qualities

of both; although, from the larger proportion of tannin in

the bohea, it will be less relaxing; nevertheless con^bining

such a proportion of odour as to give it a grateful influence

on the nervous svstem ; aiul thus, either single or mixed,

tliey convey a pleasant and reviving sensation, as has been

so often nienlinned by travellers; and persons after fatigue

of body, as well as exertion of mind, find in tea a grateful

sedative and pleasing diluent."

KIRWANIAN SOCIKTY OF DUBLIN.

Jan. 27. Mr. Carmichael concluded his paper ^^on the

electric fluids, considered as difterent compounds of the

solar rays." J3ut as a long chain of induction, supported

by references to a muhiplleity of unconnected facts, and
given in the most concise and naked form, scarcely admits

of a perspicuous analysis, we are necessarily confined to a

mere statement of the {)lan of the memoir.
It commeiices with the grounds for supposing that elec-

tricity is derived from t'le sun, as well as li^ht and heat;

and details the experiments made by M. Rilter, Dr. Wol-
lasion, and .Sir fl. Davy, 011 the disoxygenating rav, whose
effects so nearly resemble those of the Galvanic influence.

After which are suggested such further experiments as would
tend to a mofe satisfactory examination of the subject.

The possibility df chemical combinations, between the

caloriiic, coU)rific, and disoxygenating rays, is next dis-

cussed : and it is supposed that the formaiion of one of the

f:IectriG' Huids is efieeted by a uaioa betweea the disoxy-

genalina;
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genat.ing and calorific ravs ; and of the other, by a similar

union between the disoxygcnating and colorific.

Evidence is then adduced, to disprove the present sup-

position oF the mutual repulsion of ihe homogeneous par-

ticles of elcclricitv, and the mutual attraction of the hetero-

geneous; and the true laws that govern both fluids investi-

gated. The laws proposed are as follow :

1. That in a free and unconfincd state, at an indeter-

minate distance, there is a mutual attraction between any
tvio volumes of electricity, whether of similar or different

species.

2. That in the same free state, at a minute distance, all

particles of electricity attract similar particles, and repel

those of an opposite nature '^.

3. That when contained in other bodies, an opposite

effect takes place; and such bodies as are similarly electri-

fied repel each other, and those which are diflerently elec-

trified attract each other.

The phaenomena of the Galvanic trough and Leyden
phial are then explained, in reference to the proposed hy-

pothesis ; and such evidence as could be collected, is

brought forward to prove that positive electricity is com-
posed of the disoxygenating and colorific rays ; and nega-

tive, of the disoxygenating and calorific. This is followed

by a disquisition, whether it may not be either the colorific

ray, or the calorific, and not the disoxygenating, which
should be considered the base of both fluids. And the

whole concludes with a consideration of the philosophical

inquiries likely to arise out of the proposed hypothesis, it

on due investigation it should be found worthy of adoption.

XXXVI. InieU'igence and Miscellaneous ylrtides.

TRANSPARENT PAPER FOR ARTISTS.

J- HE tracing paper commonly used is apt to turn yellow,

which injures its traur^parency and utility. The following

recipe by Mr. Cathery, of Mead Row, near the Asylum,
for a lohiie transparent paper, apj^ears in the xxxth volume

of the Society for the Encouragement of Arts, 8cc. just

published. The longer time this pa])er is made, the better

it is
J

it keeps clear and white, and can be traced upon with

• It is necessary to state that the existence of the first position of tl)is

second law had occurred lo Mr. IJonovnn, as well at to the author of the

memoir, without any communication between them on the subject ; and

was enlarged on liy him in a jiriper read lo the Kir waiiian Society before

Mr. C became a member,
a pen,
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a pen, if the ink has a litlle ox-gall put into it. Mr.
Calhery sells it for the same price at which the common
tracing paper is sold.

The Preparation.—Take one quart of the hest rectified

spirits of turpentine, and put to it a quarter of an ounce of
sugar of lead finely powdered ; shake it up, and let it stand

a day and night ; then pour it off, and add to it one j)ound
of the best Canada balsam, set it in a gentle sand heat, and
keep stirring it till it is quite mixed, when it will be fit for

use ; then lay your paper on a smooth board, and with a

large brush, brush your paper over very even with the mix-
ture, and then liang it upon lines to dry, and it will be fit

for use in about four days.

The Society voted (wq guineas to Mr. Cathery for his

communication.

EFFECTS OF COLOURED RAYS IN A MIXTURE OF OXY-
MURIATE AND HYDROGEN GAS.

Mr. Leebeck, a German chemist, having made a mixture
of these gases exposed them to the light of the sun, which
suddenly decomposed them with a great explosion. This
experiment was suggested by Gay Lussac and Thenard,
and M. Leebeck has repeated it with success by means of
gas collected over hot water. He afterwards introduced

this gas into a yellowish red bell glass, and another of a

deep blue, which he exposed to the solar rays. In the blue

bell glass the decomposition took place instantly without
any explosion, and in a minute at most it was ended, and the

greater part of the bell glass was filled with water. On the

contrary, in the red beil glass the decomposition took
place very slowly : after being exposed for twenty minutes
to very strong solar rays, a very small quantity of water

rose in the red bell glass. This mixture of gas in the red

bell glass was introduced into a white bell glass, and also

exposed to the solar rays : no explosion took place, but in

a few minutes the decomposition was complete, and the

glass was filled with water. The experiments were several

times repeated with similar results.

LIST OF PATENTS FOR NEW INVENTIONS.

To William Chapman, of Murton House, in the county
of Durban!, Civii engineer, and Edward Walton Chapman,
of Wellington Ropery, in the parish of Walls End, in the

county of Northumberland, rope-maker, for their methods
of facilitating the means and reducing the expense of car-

riage on rail ways and other roads,—30th December, 1812.

To
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To Joseph Ravnor, of Sheffield, in the county of York^
cotton spinner, for his improved machinery for roving and
spinning cotton, silk, flax, and wool.— 1st January, 1613.

To William Wilkinson^ of Grimesthorpe, in the county
of York, shear-smith, for his horse shears, wool shears and
glovers' shears.—5th January.

To Thumas Ryland, of Birmingham, in the county of

Warwick, plater, for his fender for fire places.— ISili Jan.

To John Shorter Morris, of North Market Street, Ken-
nington, in the county of Surry, mechanic, for his ma-
chine or engine upon a new and superior principle, which
contaKis a new way for a man or men to use his or their

power and strength, to be used as a crane, or to give a rotary

motion to any machine, engine, or mill-work.— 15th Jan.

To Robert Dickinson, ot Great Ouecn Street, Lincoln's

Inn Fields, in the county of Middlesex, esq. for his im-
provement in vessels for containing liquids.— 15ih Jan.

To William Bundy, of Camden Town, in the county of

Middlesex, mathematical instrument maker, for his new
manufacture of lint.— 15th Jan.

To Matthew Bu?h, of Longford, in the county of Mid-
dlesex, calico printer, for his improvements for priming
calicoes.— 15th Jan.

To William Allen, of the Curtain Road, Shoreditch, for

his improvement on machinery to be worked by wind.—
Ji5th Jan.

To Richard Cawkwell, of Newark upon Trent, in the

county of Nottingham, miller, for his improved machine
for washing, cleansing, and scouring linen and woollen
goods aiul other articles.— i5lh Jan.

To Charles Groll, of Leicester Place, Leicester Square,

in the countv of Middlesex, and Frederick Dizi, of Park
Place, Baker Street North, in the said county of Middle-
sex, for Certain improvements on harps.~-22d Jan.

To Marc Isamhard Brunei, of Chelsea, in the county of

Middlesex, civil engineer, for certain improvements in saw-

mills.—2()th Jan.

To Francis Crow, of Fevcrsham, in the county of Kent,

watchmaker and silversmith, for certain improvements in

the mariner's compass or boat compass.—.30th Jan.

'i'o Robert Dunkin, of ihe Town of Penzance, in the

county of Cornwall, for his methods for lessening the con-
sumption of steam and fuel in working fire-engines, and
also methods for the improvement of certain instruments

useful for mining or other p\irposcs.—30th Jan.

To George Alexander, watchmaker, in Leiih, for his im-
proved
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proved mode of suspending the card of the mariner's com-
pass, being on a principle entirely new..—4l!i Feb.
To William Broughton, of Rose Court, Tower Street, in

the city of London, joiner, for a method or nuiking a pecu-
liar species of canvass which may be used niore advan-
tageously for military and other purposes than llie canvass
now in use.—4th Feb.

To Peter Ewart, of Manchester, in the county of Lan-
caster, cotton manufacturer, for his method of working
weaving looms by machinery.—20th Feb.
To Joseph Haaiihon, of the city of Dublin, gentleman,

for certain new methods of constructing and connecting
earthen building n.aterials.—20th Feb.
To Charles Plimley, of Birmingham, in the county of

Warwick, manufacturer, for his methods of workins steel

or iron, or steel joined with iron, in or into taper forms
whether round or square, or of any other figure in the cross

sections thereof, for the purpose of making files and various

other articles.—20th Feb.

To John Roberts, of Macclesfield, in the county of Ches-
ter, cotton spmner, for a method of contractiug or reducing

into small compass such part of malt and hops as are re-"

quisite in making ale, beer, and porter.—720th Feb.

To Joseph Smith, of Coseley, in the parish of Sedgley,

in the county of Stafford, iron and coal master, for certain

improvements in the construction and manufacture of iron

and other chains, whereby a considerable expense will be

saved in the making thereof, and the same rendered more
durable.—24th Feb.

To John White, of Princes Street, Soho, for his machine
for cooking without wood or coal.—3d March.
To James Thomson, of Primrose Hiii, near Clithero, in

the county of Lancaster, calico-printer, for his method of

producing patterns on clolii previou.-ly dved Turkey red,

and made of ectton, or linen, or both.—3d March.
To Alexis Delahante, of Great Marlborough Street, that

in consecjuence of a communication made to him by a

learned foreigner residinir in parts abroad, he is possessed

of a method for the production or the making of a green

colour, and the application thereof to various useful pur-

poses.—3d March.
To Richard Green, of Lisle Street, Leicester Square, iiv

the county of Middlesex, sadlers' ironmonger, for his stir-

rup with a sprins in the eye, and a spring bottom, for the

safety of persons riding on horseback, and to prevent their

beij:2; dragged in the stirrup.—3d March.
Ta
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To Sir Thomas Cochrane, commonly called Lord Coch-
rane, for his method or methods of more completely lighting

cities, towns, and villages.—3d March.

Meteorological Observations made at Cambridge from
Felntary 12 to March 17, 1813.

J^eb. 12.—Cloudy with small rain, and wind from SW.
Feb. 13 —Fair morning at times with showers, and cirrus,

cirrocumiUiis, &c. in the intervals as usual ; fine moon-
light evening, with cirrocumulus ; later in the ni.q;ht the

moon was hazy and had a halo round her, followed by rain

next day as usual.

Feb. 14.—Rain and wind from SW all day.

Feb. 15.—Showery and windy, and those appearances of
the clouds which attend cloudy weather. Clear night.

Feb. 16.—Clear windy day; various modifications.

Feb, 17.—Clear, and clouds of diflTcrent modifications,

and showers. Thermometer II I^.M. 46.

Feb.\S.—Clear morning; afterwards S(mie clouds; clear,

and clouds again at night. Wind westerly. Thermometer
Jl P.M. 42.

Feb. 19.—Windy; various clouds. SW.
Feb. 20.—Windy; cirrus, and other clouds; clouded

over at intervals ; fine starlight night. Thermometer at

3 P.M. 53, at 11, 46. Wind SW.
Feb. 21.—Overcast with some occasional small rain.

Thermometer at 4 P.M. 55, and the same at 11 at ni<Tht.

Wind SW.
Feb. 22.—Various features of cirrus of the rainy cha-

racter, with heavier masses of clouds lower, and scud much
below, floating in the wind ; at night some rain. Thermo-
meter down to 49

' at 1 1 P.M. Wmd SW.
Fe^. 23.—Overcast early, with small rain; afterwards

fair, with rainy features of cirriis * spread about above other

clouds.

Feb, 24.—Parhelion observed early near Cambridge, c/V-

riis and oiliers; showers of hail at limes.

Feb. 25.—White frost followed by some rain. Therm.
at 7 A.M. 36% at 3 P.M. 48°, at 1 1'P.M. 47'.

Fei'. 26 —Thermometer 7 A.M. 48% 2 P.M. 52'", 11

P.M, 45"^ ; clouded for the most part, with some rain at

night. Wmd SW.
* By rainy features is meant, tlic confused and mistlike kind of firms

\yhich accompanies rainy weather, and is contrasted to the fibrous and an-

"^ular appearuace of this cloud when the air is dry.

Feb,
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Fth. 28.—Fine clear morning; a few cirri; through the

day only ciimuLi aj)pearecl ; towards the evening a few
cirri again of transitory and indefinite kind; clear night,

Thernmmeter 49'" 1 1 A.M., 33" 1 1 P.M. ; a westerly gale.

A'jQrcli 1
.—Some cirri and cumuli^ with occasional cumu-

lostra tus, \x\th a gale; overcast night. S\V. Therm. 51'

at 2 P.M., at ) 1 48°.

March 2.—Showery; with cumnlif and scud below, and
cirrus confused and transitory in the clear intervals. Ther-
iiKMneter, middle of the day, '50% 1 1 P.M. 33"'. W. Some
falling stars oF the common kind*.

AJarck 3.—Showers, cirrus, cumvlostrahis, send, Sec in

the intervals like yesterday, '{'hermometer 11*P.M» 37*.

Westerly wind.

March A.—-Chiefly cloudy, dull day. Wind westerly.

Alarch 5.—Early amont]; various clouds I ohserved the

cirrocumului, whose nubecidce were flimsy and ill-defined.

In a low region cumuli flew along of an ill- defined kind.

Gale from SW. in evening. Thermometer 'I P.M. i>b", at

II, 44.

AlarchG.— Clear early; I afterwards observed eir)i m
fibres flimsy and of short duration, but through the chief

part of the day only cumuli more or less dense appeared.

Wind :trong from the west. Therm. 2,53°, at 11, 40°.

Clear night.

Islarck 7.—Such irregular features of cirrociirmdus and
cirrus above cumuli, aimulostratuSy and scud, as usuallv at-

tend showery weather, but no rain fell. Clouded over at

night. Therm, at ^ A.M. 43'', 3 P.M. 53'', 1 1 P.M. 44.

Wind westerly.

March 8.

—

Cumuli in abundance, fleecy and lowering;

sun at intervals; dark clouded night. Wind SW. Therm.
7 A.M. 49% 2 P.M. 57^
March o.—Chiefly cloudy, dark night with rain. Therm,

44° at 11 P.M. WindSVV.
March 10.—Cold wet mist in the morning; afterwards

it cleared by time, when smokelike cumuli, 8:e. abounded ;

a hard shower about one P.M. ; cloudv afternoon, and cold

night with lucid intervals; some flimsy large ill-defined cir-

ruca)nulusf. Therm. 7 A.M. 39% 2 P.M. 44°, 11 P.M.
33% Wind NE.

* See observations on the peculiarities of meteors, in my letter in your
M;ig::i7.iiie for November 181 1.

^ I suspect t'lat if an electrophorns was tried, the air today -would be
found eirlier non-electric or elcctriiied negatively. If such experiment
shor.ld iiave been made, I sfcould be oblijjed by its communication in your
Magazine.

March
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Afarch 11.—The thermometer has been down below the

freezing point in the night. Snow is now falHng (8 A.M.)
when there is no dense cloud near the zenith, only some of

the fleecy kind ; there is however a denser kind of ciuud in

the horizon ; afterwards common snow showers prevailed,

with clear intervals, and strong wind iVom NE. Therm,
at 11 P.M. as low as 29^^; clear star-light night, at inter-

vals with wind.

March 12.—Snow showers, in which the vimbi never

appeared very dense ; the same phaenomenon of snow fall-

ing, when there was no nimbus near the zenith, happened

again today. Either the snow must have been blown
along horizontally for some distance by a strong wind, or

must have come from light clouds not suspected to be

n'md'i from spectators below. These clouds were a kind of

confused cirrus of light texture. The night was clear, and

Therm, at 1 1, 29°.

March 13.—Cloudy, and sun at times; by night large

and elevated masses of cloud of no great density covered

the sky, throuo;h which the moon appeared, with a corona

at times. The~rm. at 11 P.M. 33='. liarometer 30° eo".

Wind NE.
March 14.—Cold, cloudy, damp day, with some rain, and

moderate wind, which got to the W. in afternoon. Therm.
7 A.M. 41°, 1 1 P M. also 4Io. The moon appeared at

times through the thinner parts of the clouds.

March 1.5.— Warmer and overcast sky. Therm, at

noon 54^
; some rain came on in the evening, and the

Thermometer was 49". Wind southerly.

March \6.—Warmer weather than yesterday. Therm,
at 3 P.M. 54°, at 1 1 P.M. 48°. Cloudy with small ram all

day; but it held up at night. Wind southerly.

March \7.—Fme clear warm day, only a few flimsy cirri

aloft. Therm. 3 P.M. 56"
; in the evening it became

cooler, the moon got hazy with a faint small corona round

her, a large elevated arc of confused cirrus appeared a long

time stationary in the north, and at half after ten o'clock

a faint lunar halo began to be discoverable; the Thermo-
meter being 38°. Wind easterly.

N. B.'—The observations for the 12th and 13th of Fe-^

bruary, were made not at Cambridge, but in Essex, about

twenty miles S. of Cambridge.

Corpus Chribti ColIeo;e. CambriiJge, TflOMAS FoRSTER.

METEORO-
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meteorological table,

By Mr. Gary, of the Strand,

For March 1813.

Thernnomettr.

Davs of

Month.

^ Wj Height of

the Baiom.
Inches.

Weather.

Feb. 23

26
27

28

March l

o

3

4
5

6

7

8

9
10

11

12

13

14

13

16

17

18

19

20
21

22
23

24

23

26

32

47
36
34
36

47
36
40
34
36
33
44
40
36
34
26

27

33

42
43
35

35
42
43
42
44
33

40
40
40

47
32

31

30

47
32

47
31

48
31

47
34

47
43

38
36

38
42
47
43

52
54

^8

57
54

34
40
47

47
43

47
46
38
36

47
36
38
36
38

37

43
46
40
33

32

28

33

42
43
36
41

43
44
4,4

42
36

37

39
I
41

39

30-08

29*78
30-20

•40

•20

•19

•23

•30

•32

•38

•42

•23

•03

29'93

30-02

•28

•31

•20

•21

•20

29'93
•92

•S6

•76

•92

•73

30-30
•19

•19

•43

24

36
40
36
30
37
42
45
42
46
44
38

26
23

13

17

15

29
36
38
38
42

37

30

O

32

Cloudy
Rain
Fair

Fair

Fair

Cloudy
Fair

Fair

Fair

Fair

Fair

Faijr

JFair

jRain

jSleet

Fair

Fair

Showery
Cloudy
Sliowery

Fair

Fair

Cloudy
Cloudy
Cloudy
Showery
Fair

Rain

jHaia

jCloudy

N. B. The Barometer's height is taken at one o'clock.
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XXXVil. An investigation of the Properties of Lactic

Acid. By Jacob Bkrzklius, Professor of Medicine and

Pharmacij, and M.R.A. Siockfiolm. Translated from
the Suedish*.

X HE lactic acid was discm'ercd by Scheele. He allowed

sour milk to coagulate, filtered the fluid, and boiled it away
to 1 8th; he then filtered it again, to separate the curd

which was deposited. This acid fluid he saturated with

lime water, which threw down a precipitate ot bone earth;

the reniaininsj hme was cautiously se[)arated by the addition

of oxalic acid, taking care that it should not be in excess,

and the fluid was evaporated to dryness. The acid was

then dissolved in alcohol, which, after evaporation, afforded

it in the purest state that was then known. Scheele deter-

mined the relations of this acid to the greatest number of

bases so clearly and accurately^ that there was no reason to

entertain any doubt of its proper nature, as essentially di-

stinct from all other acids. The assertions of Scheele have

however within the last few years not only been called in

question, but even positively contradicted, by some French

chemists, Bouillon Lagrange, Thenard, Fourcroy, and Vau-
iquelin. Since only the two last chemists have had suffi-

cient confidence in their scientific character to decide posi-

tively on this question, in contradiction to the results of

Scheele's experiments, 1 shall here only say a few words

respecting their assertions. Among the properties of the

lactic acid, Scheele has mentioned that it is not volatile, and

that it is destroyed by distillation, and affords a sour spirit;

a name, by which the empyreumatic vinegar, which is ob-

tained in the distillation of organic substances, was then

always distinguished. In their investigations respecting

this acid, the French chemists saturated it with an alkali,

mixed the salt with concentrated sulphuric acid, and di-

stilled the mixture. The liquid distilled contained a weak
vinegar, which was saturated with alkali, was evaporated

to dryness, and was distilled again with sulphuric acid. It

requires no great depth of chemical knowledge to discover

the impropriety of this mode of operation, and the neces-

sity of the fornjation of vinegar at the expense of the com-
ponent parts of the lactic acid destroyed. On the other

hand, these chen)isls seem not to have paid the slightest

attention to the proper characteristic salts, which are pro-

duced by the lactic acid with diflTerent bases, and from

• From the Animal Chemistry of Profesior Berzelios, vol. ii. p. 430.

Vol. 41. No. ISO. ^pn7 1813. Q which
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which we usually derive the principal and the most certain

cfitcrions of an acid. Thev cuncUultd frotn their experf-

nieiits, that Scheele had been mistaken, and that the lactic

aCid was nothintj else than a combination of the acetic with

a proper animal matter, which hindered the volatilisation of
the acid.

Since we have found that the lactic acid acts a more or

less distinguished part in the blood, in muscular flesh, in

the njarrovv, in urine, and in milk, it appears desirable that

these circuuHtanccs sliould be verv accuratelv examined.

1 have therefore undertaken to investigate its nature very

fully, and have obtained, by means of a long and often re-

peated series of different experiments, a complete conviction

that Scheele was in the right, and that the lactic acid is a

pecidiar acid, verv distinct from all others,

I shall here relate the results of my experiments. The
extract which is obtained when dried whey is digested with

alcohol, contains, as I have already observed, uncombined
lactic acid, lactate of potass, muriate of potass, and a pro-

per animal matter. I mixed this solution in alcohol with

another portion of alcohol to which ^ of concentrated

sulphuric acid had been added, and continued to add fresh

portions of this mixture as long as any saline precipitate was
formed, and until the fluid had acquired a decidedly acid

taste. Somesulphateof potass was precipitated, and there re-

mained in the alcohol muriatic acid, lactic acid, sulphuric

acid, and a n)inute portion of phosphoric acid, detached

from some bone earth which had been held in solution. The
acid liquor was filtered, and afterwards digested with car-

bonate of lead, which with the lactic acid affords a salt so-

luble in alcohol. As soon as the mixture had acquired a

sweetish taste, the three mineral acids had fallen down in

combination with the lead, and the lactic acid remainetl be-

hind, imperfectly saturated bv a portion of it, from which
it was detached by means of sulphuretted Iiydrogen, and
thcji evaporated to the consistence of a thick varnish, of a

dark-brown colour and sharp acid taste, but altogether

without smell.

In order to free it from the animal matter which might
remain con)bined with ir, [ boiled it with a mixture of a

large quantity of fresh lime and water, so that the animal

substances were precipitated and destroyed by the lime.

The lime became yellow brown, and the solution almost

colourless, while the mass emitted a smell of soap lees,

which disappeared as the boiling was continued. The fluid

thus obtained was filtered and evaporated^ until a great part

ot
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of the superfluous lime held in solution was precipitated.

A small portion of it was then decomposed by oxalic acid,

and carbonate of silver was dissolved in the uncombintd

lactic acid, until it was fully saturated. With the assistance

of the lactate of silver thus obtained, a further quantity of

Jtiuriaiic acid was separated from the lactate of lime, which
was then decomposed bv pure oxalic acid, free from nitric

acid, taking care to leave it in such a state that neither the

oxalic acid nor litne water afforded a precipitate. It was

then evaporated to dryness, and dissolved again in alcohol,

a small portion of oxalate of litne, before retained in union

witli the a'cid, now remaining undissolved, The alcohol

was evaporated until the mass was no longer fluid while

warm ; it became a brow n clear transparent acid, which
was the lactic acid, free from all substances that we have

iiitherto had reason to think likely to contaminate it.

I'he lactic acid> thus purifiefl, has a brown yellow colour,

and a sharp sour taste, which is much weakened by dilut-

ing it with water. It is without smell in the cold, but

emits, when heated, a sharp sour smell, not unlike that of
sublimed oxalic acid. It cannot be made to crystallize, and
does not exhil^it the slightest appearance of a saline sub-

stance, but dries into a thick and smooth varnish, which
slowly attracts moisture from the air. It is very easily so-

luble ill alcohol. Heated in a gold spoon over the flairc

of a candle, it first botlsj and then its pungent acid smell

becomes very manifest, but extremely distinct from that of

the acetic acid ; afterwards it is charred, and has an etiipy-

reumatic, but by no means an animal smell. A porous

charcoal is left behind, which does not readily burn to

ashes. When distilled, it gives an empvreumatic oil, wa-
ter, em])Vreumatic vinegar, carbonic acid, and inflammable

gases. With alkalis, earths, and metallic oxides, it afl'ords

jieculiar sails ; and these arc distiniruished by being soluble

in alcohol, and in general by not having the least disposi-

tion to crystallize, but drying into a mass like gum, which
slowly becomes moist in the air.

Laclntc nf potass is obtained, when the lactate of lime,

purified as has been mentioned, is mixed warm with a

warm solution of carbonate of potass. It forms in drying

a gummy, light yellow brown, transparent mass, which
cannot easily be made hard. If it is mixed with concen-
trated sulphuric acid, no sinell of acetic acid is perceived

;

but if tlic mixture is healed, it acquires a disagreeable pungent
»-nu'll, which is observable in all animal substances mixed

O 2 with
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wiih the sulphuric acid. The extract, which is obtained
directly from milk, contains iliis salt; but this affords,

uhen mixed with sulphuric acid, a stiarp acid smell, not
unlike, that ot the acetic acid. This however dejjends not
on acetic but on muriatic acid, which in its concentrated
state introduces this n)odification into the sniell of ahnost
all organic bodies. The pure lactate of potass is easily so-

luble in alcohol ; that which contains an excess of potass,

or is still contaminated with the animal matter soluble in

alcohol, which is dcstrovcd by the treatment with lime, is

slowly soluble, and requires about 14 parts of warm alcohol

for its solution. It is dissolved in boiling alcohol more
abundantly than in cold, and separates from it, while it is

cooli!ig, in the form of hard drops.

The lactate of soda resembles that of potass, and can only

be distinguished from it by analysis.

Lactate of amrnonm. If concentrated lactic acid is sa-

turated with caustic ammonia in excess, the mixture ac-

quires a strong volatile smell, not unlike that of the acetate

or formiate of ammonia, which however soon ceases. The
salt which is left has sometimes a slight tendency to shoot

into crystals. It affords a gummy mass, which in the air

acquires an excess of acidity. When heated, a great part

of the alkali is expelled, and a very acid salt remains, which
deliquesces in the air.

The lactate of baryta may be obtained in the same way
as that of lime; but it then contains an excess of the base.

When evaporated, it affords a gummy mass, soluble in

alcohol. A portion remains undissolved, which is a sub-

salt, is doughy, and has a browner colour. That which is

dissolved in the alcohol affords by evaporation an almost

colourless gummy mass, which hardens into a stiff but not

a brittle varnibh. It does not show the least tendency to

crystallize. The salt which is less soluble in alcohol may
be further purified from the animal matter adhering to it,

by adding to it more bary.a, and then becomes more solu-

ble.

The lactate of lime is obtained in the manner above de-

scribed. It affords a gummy mass, which is also divided

by alcohol into two portions. The larger portion is solu-

ble, and gives a shining varnish inclining to a light yellow

colour, which, when slowly dried, cracks all over, and be-

comes opake. This is pure lactate of lime. That which
is insoluble in alcohol is a powder, with excess of the base;

received on a filter, it becomes smooth in the air like gum,
or
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•r like malate of lime. By boiling with more lime, and by

the precipitation of the superfluous base upon exposure ty

the air, it becomes pure and soluble in alcoht)!.

Lac/ate of macrnena. evaporated to the consistence of

a thin syrup, and left m a warm place, shoots mto small

granular crystals. When hastily evaporated to dryness, it

afForJs a gummv mass. With regard to alcolinl, its pro-

perties rcv-emble those of the two preceding salts.

Ammoniaco-magnesiaa lactate is obtained by mixing th«

preceduio; sa!i with caustic ammonia, as long as any preci-

pitation continues, i y spontaneous evaporation this salt

shoots into needle-shaped prisms, which are little coloured,

and do not change in the air. I have once seen these

crystals form in the alcoholic extract of milk boiled to

dryness : but this is by no means a common occurrence.

The lactate of silver is procured by dissolving the car-

bonate in the lactic acid. The >oluiion is of a light yellow

somewhat inclining to green, and has an unpleasant tasta

of verd'gris. When evaporated iri a flat vessel, it dries

into a very transparent greenish yellow varnish, which hasj

externally an unusual splendour like that of a lookjng-glass.

if the evaporation is conducted in a deeper vessel, and with

a stronger heat, a part t)f the salt is decomposed, and re-

tnains brown from the reduction of the silver. If this salt

is dissolved in water, no inconsiderable portion of the silver

is reduced and deposited, even when the salt has been

transparent; and the concentrated solution has a fine

greenish yellow colour, which by dilution becomes yellow.

If we dissolve the oxide of silver in an impure acid, the salt

becomes brown, and more silver is revived during the eva-

poration.

The lactate of the protoxide of mercury is obtained when
the lactic acid is saturated with black oxidated mercury.

It has a light yellow colour, which disappears by means of

repeated solution and evaporation. The salt exhibits acid

properties, deliquesces in the air, and is partially dissolved

ill alcohol, but is at the same time decomposed, and de-

posits carbonate of mercury, while the mixture acquires a,

slight smell of ether. The lactic acid dissolves also the

red oxide of mercurv, and gives with it a red gummv deli-

quescent salt. If it is lelt exposed to a warm and moist

atmosphere, it deposits, after the expiration of some weeks,

a light semi-crystalline powder, which I have not examined,

but which probably must be acetate of mercury.

The lactate of lead may be obtained ih several different

Q 3 Jegrcis
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degrees of saturation. U' the lactic acid is digested with
the carbonate oF lead, it becomes browner than l)tfnre, but
cannot be fully saturated with the oxide; and wc ol)tain an
acid salt, which does not crvsiailize, but dries into a syrup-
like brown niass, with a sweet austere taste. When a so-

lution oF lactic acid in alcohol is digested with finely pow-
dered litharge, until the sohttion becomes sweet, and is

then slowly evaporated to the consistence of honey, the

neutral lactate of lead crystallizes in small gr^ivish grains,

which may be rinsed with alcnhol, to wash off the viscid

mass that adheres to tl;ein, and will then ajipear a^ a gray

granular salt, wliieh when drv is light and silvery, tike the

precipitate thrown down bv ajcohol from a precipitated al

kali. It is not changed in the air ; treated with sulphuretted

hydrogen, it affords j;;ire lactic acid. If the lactic ac'd is

digested with a greater portion of levigated litharge than is

required for its saturation, tlie fluid acquires firsi a browner
colour, and as the digestion i« continued, the colour be-

comes inore and nifjre pale, and the oxide swells into \
bulky j)owder, of a colour somewhat lighter than before.

If the fluid is evaporated, and water is then poured on the

f\rv mass, a very small portion of it only is dissolved ; ilie

solution is not coloured, and when it is exposed to the air,

a pellicle of carbonate of lead is separated from it. if the

dried salt of lead be boiled with water, and the soluiion ba».

filtered while hot, a great part of that which had bv-en dis-

solved will be precipitated while it cools, in the form of a

white or light yellow powder, which is a sublactate of lead.

This salt is of a light flame colour; when dried, it remains

mealy, and soft to the touch, and it is decomposed by the

weakest acids, while the acid salt is dissolved in water, ex^

hibiting a sweet taste and a l)roun colour. When moist-

ened with water, it undergoes this chaniie from the opera-

tion of the carbonic acid difi'used in the air. If this salt j|S

warmed and theii set on fire at one point, it burns like tin-?

der, and leaves the lead in great measure reduced. A hun-
dred parts of this salt, dissolved in nitric acid, and precipi-

tated with carbonate of potass, gave exactly 100 parts of

caroonate of lead ; consequenlly its component parts, de-

ternuned from those of the carbonate, nmst be 83 of the

oxide of lead, and 17 of the lactic acid. At the same time

we cannot wholly depend on this proportion, and it cer-

tainly makes the quantity of lead somewhat too great. The
relation of the lactic acid to lead afiords one of the best

Ijjeihous of recognising it, and 1 have aUyays principally

employed
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employed it, in extracting this acid from animal fluids; it

gives the clearest distinction between the lactic acid and

tlie acetic.

The lactate of iron is of a red brown colour, docs not

cryslallize, and is not so'uble in alcohol. The lactate of

zinc crystallizes. Both these metals are dissolved by the

lactic acid, with an extrication of hydrogen gas. The lac-

tate nJ'coLper, according to its different degrees of satura-

tion, varies irom blue to green and dark blue. It doe& not

crvsta!li2e.

h is only necessary to compare the descriptions of these

salts with what we know of the salts which are formed

with the i^anie bases by other acids, for example, the acetic,

the malic, and others, in order to be completely convinced

that the lactic acid must be a peculiar acid, ptrlecily disiinrt

from all others.

XXXWll].CnlicalObservaiicm on Dr.WoLLAsroa's stated

Improvement of the Camera Ohacura and ^Microscope in

the Application of the JMenisciis and two Plano-convex

Lenses ;
provivcr their Inferioriiij to the double Convex

Lens generally used. By William Jones, Optician,

To Mr. Tillock,

^iR,— In your imjiartial Journal, vol. xvli. and also in

another cotemporary Journal*, some observations of mine
were published, proving satisfactorily, I trust, that the

periscopic spectacle glass advertised by Dr. WoUaston
as possessing: a new optical principle, and affording an

improvement in the figure of a spectacle glass, was

no other than the old rejected meniscus lens; con-

tained no refractive property different from the plano-con-

vex and double convex lenses ; but, as it caused a greater

degree of aberration than those two lenses, was a worse form
of lens for spectacles or any other instrument than the

double convex lens generally used by practical opticians;—*

it must, therelbre, surpri'se others conversant m optics, be-

sides myself, that Dr. VVollaston should be induced again

to propose the meniscus in ihe camera ohscura instead of

the double convex lens ; his account of which is copied

into your journal of last month from the i-*hilosophical

Transactioiib for 181-2.

The desire that I have to ntaintain an optical truth, and
the duty 1 owe to our professional interests, oblige me to

* Nichplson's Journal, vol. vii,

Q 4 point.
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point out to your readers, what I consider to be the error

of his reasoning, and ihe fallacy of his inference.

In his description of the effect of the double convex lens

in the common camera, page 90, he stales the known effect

of the images distant fron) the middle, or direct focus of

the lens, being somewhat indistinct, on account of the

plane of representation becommg, in distanre, greater than

the principal focus of the lens, and the oblique pencils of

rays being refracted to a focus rather shorter than the prin-

cipal one. " On this account (he adds) it is in general best

to place the lens at a distance somewhat IcsS than that

which would irive most distinctness to the central images,

because, in that case, a certain moderate extension is given

to the field of view, from an adjusunent better adapted to

lateral objects, without materially impairing ilie bi itchiness

of those \n the centre." The aberrations of the len§ aUp
add to the indistinctness.

The collateral indistinctness in our portable chest ca-

meras is but trivial and unimportant ; and, in my opinion,

the remedy, as above proposed, will be found by the artitt

to be worse than the defect, as the distinct and vivid central

innages will be vitiated, and the extreme iniPiges but very

little improved. The most perfect renietiv is tliat wliich

has been used bv opticians in large cameras, for more than

fifty years, of placing a bottom board, or whitered table,

with a concave surface, proportioned to the focal distance

of the lens; which, correspondinij verv nearlv to the focus

of all oblique refracted rays, exhibits universally the images
witfi the greatest brilliancy and distinctness. The exact

curve of the surface of this board or table should be that of

a conic secfion ; but the concave one answers sufficiently

well. It is necessary for the reader unskilled in optics to

know, that what opticians name the axis of a lens, is that

imaginary line that is supposed to pass through its centr^,

is not subject to any refraction, and all other rays incident

on its surface are refrangible, in proporti<in to the angle

they make with this axis ; those rays impinging nearest the

centre of the lens, and, with the lea.->t obliquity of position,

are refracted with the most perfect images, or with the least

aberration, in double convex, plano-convex, and meniscus
lenses. The longitudinal aberration produces a focus short

of the principal one, and the lateral aberration a confused

lateral extension of the images blended with prismatic co-

lour. These aberrations increase directly with the diameter

and thickness of the lens, and inversely with its focus. In

lenses of large diameter and short foci these aberrations

will.
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lyvill, bv experiment, be rendered very manifest, and which

have been clearly demonstrated by that learned optician

Mr. Benjamin Martin, in his Elementi of Optics, by Dr.

Smith, and bv others.

The subsequent paragraph, at page 9I, describes Dr.

WoUaston's proposed improvement; the substance, in his

own words, is as follows :

*' The len.^ is a meniscus, with the curvatures of its sur-

faces about in the proportion of two to one, so placed that

its concavity is presented to the objects, and its convexity

towards the plane on which the images are formed. The
aperture oF the lens is tour inches, its focus about twenty-

two. There is al-o a circular opening, two inches in dia-

meter, placed at about one-eighth of the focal length of the

lens from its concave side, as the means of determining the

quantity and direction of rays that are to be transmitted.

" The advaniaffe of this construction over the common
camera ob->cura is such, that no one who makes the com-
parison can doubt of its superiority; but the causes of

this may require some explanation. It has been already

observed, that by the common lens, any obhque pencil of
' rays is broucrht to a focus at a distance less than that of the

principal focus. But in '.he construction above described,

the focal distance of oblique pencils is not merely as great,

Jbut is greater than that of a direct pencil. For since the

jffTtct of the first surface is to occasion divergence of

parallel rays, and thereby to elongate the focus ultinjately

produced by the second surface, and since the degree of that

divergence is increased by obliquity of incidence, the focal

length resuliinti Froni the combined action of both surfaces

will be greater than in the centre, if the incidence cm the

second surface be not so ol)lique as to increase the conver-

gence. On this account, the openinc;; E is placed so much
nearer to the lens than the centre of its second surface,

that oblique rays E/, after being refracted at the first sur-

face, are transmilt.ed ihre)ugh the lens nearly in the direction

of its shorter radius, and hence are made to converge to a

point so distant that the image (at/") fa Is verv nearly in

the same plane with that of an object centrally placed."

The radii of ciuvaiures tor a meniscus of twenty-two

inches focus, being as two to one, is not essential. The
theory of Dioptrics shows that the greater the proportion,

or the nearer that the radius of one side approaches to in-

finity or the side to a piano, the more perfect the lens will

be. Dr. Wollaston has not stated the diameter of the con-

vex lens, but the reader must suppose it to be four inches,

like
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like that of the mcr/iscus; nor has he tcld the reader what
improveuieru would be produced, iF he ))laced a similar cir-

cular ojiening, or limited aperture, aho over the convex

lens. I muit, therefore, inform the reader; and he may
himself prove ii to be correct. The diameter or aperture

of four inches is too great for a len< of tvemy-'^^'o inches

focus, either double convex or meniscus lens, placed in a

camera obscura ; as it transmit- too much liglit, and pro-

duces too much aberration for the most distinct representa-

tion of the images wiib.in the camera. Dr. Wollaston
therefore, no doubt, was obliged to correct this palpable

defect, by a curtailment of the area of his lens no less than

tkree-fowllis oi \.hii \vho\Q, and the lens would have been

n)ore like one applied by a skilful optician, if he had at

first inserted a lens of about two inches diameter. The
limited aperture therefore, it is evident, advantageously ex-

cludes rays, but has nothing to do with the determination

of their direcfion. Upon a fair comparison, the reader will

not only doubt of the superiority of Dr. Wollaston's ca-

mera, but be cnnvmced of its absolute inferiority; for the

double convex lens, under the same diameter and focus as

the meniscus, has less spherical surface, and consequently

le^s lonoitudinal and laieral aberrMion of the two. Let us

now advert to the transforma'ion of the double convex lens

to become a meniscus with the same focus : by considering

their figures in his diaijrams, the reader will perceive, that

as much as the upper surface of the convex has been incur-

vated for a meniscus, so much the more has the convexity

of the tmder side been aniimented, to retain the original

focus. The oblique pencils of ra\'s tirst entering the me-
niscus, nr 3.UV part of its surface, are, from the immutable
lavvs of refraction, refracted from the axis of the lens, con-
trariwise, to the first direction of the convex, and, after-

wards in their passage into air, by the increased inferior

convex! tv, refracted back towards the axis proportionally

niore than by »he under side of the double convex to be

convcrg-ed to the same focal distance ; and all pencils of

rays that impinge on the surface in an oblique direction to

Its axis, must he united the same as by ihe convex lens, at

a focus somev\hat shorter than the principal focus from
direct rays. The meniscus lens, in refractive property,

differs not from the double convex one. The above ex-

planation is agreeable to all writers on optics, and to cor-

rect experiment. Tn this meniscus it is not " if the inci-

dence," 8cc. but, the incidence alwoys is so oblique on tlie

second surface as to increase the convergence; and no kind

of
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of openintr- E, whatever will change Nature's laws of

retraction so as to clonaate the focus, or to produce two
different focu«es in one lens ; and his previous explanation

of '• occasioning all pencils to pass as nearly as may be

at ritiht angles to the surfaces of the lens," jiage 90, is an
irreltvaucv in optics, and is the error of reasonins; I for-

iTierly iniptited to Dr. Wollaston in his spectacle glass. It

is the angle that the rays nnake with the axis of the lens, of
whatever shape, that refraction is estimated from, as the

science teaches us ; but not from the geometrical positions

of pencils and surfaces. From the greater aberration tf t

the meniscus possesses, the images formed by it will be less

distinct, have less light, and be more distorted than by the
doul)le convex lens. It is from the extended lateral distor-

tion, and bringing the meniscus nearer to the plant than
its cxaci focus, that I can assign a cause how Dr. Wollas-
ton could have fallen into the error: had he placed the
concave side downwards, it would have been a better posi-
tion, the images would have bein more defined and en-
Jighiened; it was so applied in his spectacles, the convex
side benig next to the object ; but in neither case will the
images be so perfect and vivid as by the double convex lens.

The meniscus in a camera is not a new application ; several,

some years back, were made, but not preferred, i can re-

fer to a machine now existing with one. J have caused
two lenses to be ground, one a double convex, the other a
meniscus, as Dr. Wollaston directs, of the same diameter,

nearly four inches, and focus twenty-t\vo mches, which ex-
perimentally verify the correctness of my observations, and
which any intelligent person may inspect, by application at

our manufactory, 30, tfolborn.

The folk)wing quotations may, to some of your readers

better corroborate the truth of my remarks :

" If the side were concave (of a piano) so that the lens

became a meniscus, there is no proportion of the radii or
position of tlie lens, with regard to the radiant, but what
will give the aberration greater than the plano-convex in its

best position ; and since this was first f)bservcd by opti-

cians, (he meniscus began to lose ground in tl)e construc-
tion of ojitical instruments, and is now quite rejected."

Martin's Elements of Optics, 1759, page ^9.
An oblique per.cil of rays has its focus a little nearer the

Jens (double convex) than a diri?ct pencil. Cor. iicr. g.

This proposition holds good in a concave lens, and also
in a meniscus, as well as in a convex one. Emerson's
Optigs, page li'4; prop. 2-i.

*' When
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*' When paralLl rays tall upon a plane side of a plano-

convex glass, ihc aberration of t)ie CAtrenie ray, which is

•§• of the thickness, is less than the like aberration caused

by any meniscus glass whose concave side is exposed to

the incident ray.

*' When the said glasses have their convexities lurned to

the incident rays, the aberration of the extreme ray in the

plano-convex, which is now but |- of its thickness, is less

than tlie like aberration of any meniscus in this position.

" The best of all double concave glasses has the semi-

diameters of its lirst and second concavities as 1 to 6; and
consequently this is the best figure of a glass to help short-

sighted persons, as the double convex one of the like figure

is the best for spectacles." Smith's Optics, art. 661, 662,
665.

*' For since a meniscus, unless the surfaces of it are pa-

rallel to one another, has the same effect either th.at a con-
vex lens or a concave one would have, all the cases of di-

verging or converging rays that are refracted bv it will be

the same with those already explained in the instances of

convex or concave lenses." Rutherford's Philosophy, vol. i.

page 286.

*' A plano-convex glass, vilth its
^*^pi"^,e^

\ side towards

the incident parallel rays, has less aberration than any

meniscus with its
) concave \

'^^'^^ exposed to parallel rays.

Whence it necessarily follows, that that meniscus is best,

which approaches nearest in shaj)e to a plano-convex leas."

Harris's (of the Mint) Optics, 1776, page 67*.

The sort of French angle of reduction that Dr. Wollas-
ton has given to obtain geometrically, but nearly, the radii

of a meniscus for a given focus, will be useless to the work-

man, as he already knows by a very short arilhinetical

operation, how to obtain exactly such radii in half a mi-

nute's lime, or a tenth part of the time necessary to con-

struct that problem : by Gunter's sliding rule the time

would be still shorter.

The combination of using two glasses in ordinary sim-

ple m.icroscopes, or hand magnifiers, to diminish the errors

arising froin the spherical figure of one glass, was known
to Sir Isaac Newton, and to successive opticians. That late

* So sensible have some optical glass-grinders been of the impracticability

and insufficiency of the meniscus glasses of very short foci for spectacles,

that I have in my possession some plano-convex and plano-concave glassei

actually fitted in the frames, and sold for the new periscopic glasses.

excellent



Protestfor making White Lead. 25S

excellent optician Mr. Ramsdcn, by the combination in the

best position of two piano glasses, with thfir convex sides

to each other, applied eye-pieces to his instruments with

great advantage, to read off divisions of his circles, antl

magnify the wires of his telesc<ipes with clear definition at

the circnmference of the field of view, the diameters of the

glasses being no larger than the aperture of the tulie. The
same principle has since been advantageously applied to

large object lenses for the lucernal microscope, by the late

Mr. G. Adams and ourselves, where the diminution of
light was of less consequence than indistinctness of the

images. In manv cases the combination of two convex
lenses answers well ; but the combining of two similar

plano-convex lenses together, of superfluous diameter and

thickness, and for the greatest defect or aberration, in the

worst position to each otiier, and afterwards to palliate it

with a small aperture, as shown in fig. 4, (Plate IV.) is

such an anomaly or absurdity in optics as not to require

any serious comment on my part. I shall only appeal to

the least experienced constructor of microscopes, whether
he does nm know that the substitution of a double convex
lens, of the diameter only of Dr. Wollaston's aperture, and
of the same focus, would produce an image infinitely more
perfect and vivid tlian the mutilated lens proposed by Dr.

WoUaston.
From these remarks, I presume, there will be nothirig to

apprehend from the attempt of Dr. WoUaston to depreciate

the excellence of the spectacles, camera obscuras, and mi-
croscopes, which have been constructed by the most eminent
opticians of the day.

Yours, &c.
Holboni, Apri! 13, 1S13. VVlLLIAM JoNES.

XXXIX. il/. Montgolfirk's Process for makimy While
Lead. By Messrs. CLiiMU.vT and DtscjRMEs *.

JL HE celebrated Montgolficr's process for the manufacture
of white lead, being one of great simplicity, ought to be
better known ; and with ih'.s view we have drawn v.p the
f(jIlowing description.

The first operation consists in forming the lead into

sheets. He found from experience, that bv running the
melted metal on ticking, the sheets might be made of any
thinnes-, and varied at will, by inclining the frame a little

* Annale<: de Chimie, No. 240.

more
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more or less. The surface then becomes a liftle Irrcgnlar,-

and iull of points; which is favourahle to the oxidation that

follows. On this operaiion we need nut insist, the process

being already well known.
The second operation eoniists in oxidizing and carboni-

ziusi; the lead. The following is the disposition of the ap-

paratus :

M. Monlgolfier had a common chemical reverberatory

furnace, in which he burned charcoal. The chimney on
its dome was four or five metres high, and, taking a hori-

'zontal direction, was introduced into an opening in the end
of a cask (which lay on its side) a little above its centre,

Son)e vinegar was put into the lower part of this cask, and
towards the centre of its other end was adjusted another

tube, equal to the chinniey, and communicating by its

other extremity with a large rectangular case in which were

suspended the sheets of lead, alternately high and low, that

the air might pass entirely over their whole surface. The
other end of this case had an o|jening to allow the redun-

dant gas to escape. The case had a cover, which could be re-

moved at pleasure, for the purpose of placing the sheets of

lead on small pieces of wood prepared to receive them.

The air from the furnace, being thus made to pass through

the cask containing the vinegar, by communicating heat Id

the vinegar carries it off in vapour, and passes with it

through the case containing the sheets of lead, which of

course are exposed to the action of acetous acid, of car-

bonic acid from the combustion of the charcoal, and of

oxygen and azote, or atmospheric air which has escaped

the action of the fuel, and which may be augmented at

pleasure by leaving holes towards the middle of liie chim-
ney to admit fresh atujospheiic air. Thus are combined
all the circumstances necessary to the production of car-

bonate of lead—oxygen, carbonic acid, vinegar, and heat.

In a short time the sheets of lead become charged wiih

a coat of carbonate. If their entire conversion into car-

bonate at a single operation is not intended, they are with-

drawn from the case, and suspended in water: the white

lead readilv detaches itself, and falls to the bottom. If the

sheets are left till wholly converted into carbonate, still

they must be put in water; and, besides, the deposit must
be levigated to separate the metallic panicles which may
have escaped oxidation, and which would tarnish the whiter

colour.

XL. An
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XL. Essay on Ihe medical Effects of Clhnates. From Df,
Young's " Medical Literature."

[Concluded from p. 214.]

Mean of tke greatest Farkit'wns of siicces'iive Days in each

Month, for the tVinter Months.

JLjondon, 1790-4, 6 mo. n-5*
London, 1794 (greatest of all 15^) 10-7

Knightsbridge, f?ead, 1790-1 (greatest 23"") 16-3

Dawlish, 1794 (greatest 13^)
"

10-7

Lisbon, 1788 (greatest IP) S'7
Bernuidas, 1 790 (greatest 13°) 9-0

Montreal, 1778 4*0

Penzance, 1508-9. Nov. to March, (gr. 10°) <)-2

Sidmonth, iSno. Jan. to March, (gr. 16") 109
Gravesend, 1787. Jan. 13-0

Ashover, Derbyshire, 1805. Jan. 13'3

Minehcad, Atkins, 1782. Jan. 16,

Chiton, Feb. 1803, 9*, March, 13", mean W
Mean Variation oj successive Daysfor the JVinter Months,

London, 1790-4, 6 nio, 3 '62°

London, 1 79! 3-31

Knightsbridge, 1790-1 5-45

Da\vh>.h, 1794 3 -68
Lisbon, 1788 2*70
Bern)udas, l 709, about 3*0D
Montreal, 177S 13'2

Penzance, I 8O8-9. Nov. to March 2-80
Sidniouth, 18t'0. Jan. to March 3*32

CUhon, 1608. Feb. and March 3-55

Gravesend, 1787. Jan. 4-15

Ashover, 1803. Jan. 3*33

Minchcad, 1782. Jan. 4-00

Mean diurnal Rangefor the IVintcr Months.

London, 1790-4, 6 nio. 13*0*

Sidmonth, 1800. Jan. to March 10-0

Clifton, 1808. Feb, and March (Lond. 16--2") 11-4

Mean monthhj Variation fur the JVinter Months.

London, 1793-6, 6 mo. 2i 9*

Madeira, 17y^-6, 6 mo. 12*6

Sidmonth, 1811. Jan. to March 34-

Clifton, 1803. Feb, and March (Lond. 36°) 31-

It does not appear that Devonshire possesses any decidej

iidvaLjla£es
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advantages over London with respect to equability of cli-

mate, if we judge of the cluiiate of London from tlie ob-
servations made at the apartments of Uie Royal Sociei)'

only: bui in so central a situation, the changes must be

Jcndired much le&s sensible by the effect of I he surrounding

buildings; and they appear to be considerably greater at

Gravesend, and greater still at Knightsbridge. In this re-

spect, too, Penzance retains its superiority even over Devon-
shire. Lisbon seems to have a less variable temperature

than any part of Great Britain; and in Madeira, to judge

by the monthly variation only, the advantage in this re-

spect appears to be still greater.

The greatest possible equability of temperature seemS
however to be (obtained in a sc;i voyage fo a warm climate,

in which the variation seldom amounts to half as much as

in the most favourable situation on shore, even on a small

island ; and in puliTionary cases, the motion of a ship would
probably in general be rather beneficial than otherwise,

while the fatigue of travelling in bad roads, and the danger

of sleeping in damp beds, present an alternative by no
means favourable to a journey by land.

The direction of the wind alone can seldom have any im-
mediate efTect on the salubrity of the climate, except by
variously modifying its temperature, according to the seas

or countries over which it blov\ s. There is a method of

computing the mean direction of the wind, which does not

appear to have been hitherto adopted, but which affords a

Very simple and intelligible result, although somewhat la-

borious if extensively applied. It consists in finding the

bearing and distance of a point, to which a light body
would be carried by the wind in the course of the year,

supposing the velocity to be constant, when its variations

have not been ascertained by observation. It is obvious

that the bearing of such a point will show at once the mean
direction of the prevalent winds; and its distance, com-
pared with the efiect of a constant wind for the same time,

as a unit, will indicate the degree in which those winds

have prevailed.

Prevalence of Winds,

London, 1790-4 W. 9° S. -234.

London, 1794 W. 33" S. -188.

Dauhsh, 1794 W. 6°S. -466.

Lisbon, 1788 N. 1°W.-315.
According to this comparison, it appears that the mean

direction of the wind in Devonshire is somewhat more
westerly than in London : and that the degree, in which

such
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such westerly winds predominate, is more than twice as

great as in London : or, if we convert the measure into

days, that the predominance amounted, in 1794, to G^ days

for Lon^'on, of a wind nearly W. S.W. and to 1 70 days

for Dawiish, of a wind a liiile to the south of west.

The variations of the climate of the same place, with re-

spect to mean tenip*="raturf, are easily collected from the

usual meteorological computaiions. Dr. IJeberden has very

succcssfullv combated the conuiion opinion respecting the

superior salubrity of cold winters ; it appears however that

the winter which he particularly observed was more varia-

ble, as well as colder, than usual. Mr. Kirwan has at-

tempted to account for the greater frequency of colds, which
he supposes to occur in spring and in auiunni, by the greater

variahiiitv of the temperature at those seasons : but both

the fact and the explanation are very questionable ; for in

realitv the variations of temperature, if estimated by the

total range of the thermometer within the 24 hours, are

almost uiiiformlv greatest in the hottest weather. In Lou-
don, the greatest variations of successive days at the same
hours in the morning are greatest in winter; in the after-

noon, in sunnntr ; and ahhough the latter are a little greater

in April than in some of the succeeding months, the dif-

ference is by no means considerable.

Of the empirical evidence, which may be collected, re-

specting the medical effects of different climates, the most
authentic is perhaps that which is derived Irom well regu-

lated bills of niftrtality; since these documents ought to

afford us a-tolerabie criterion of the general healthiness or

unhealthiness of a place, from the proportion between the

amiual deaths and the population, and at the same time

a prettv correct determination of the degrees in v^'hich dif-

ferent diseases are fatal. Thus, when we find that in Stock-

holm the annual'deaths amount to -^ of the population,

in London t(^ -^^y, in the Pay'^ de Vaud to -^'^j and in some
villages in different parts of Great Britain to -^~ only, wc
cannot hesitate to consider a resilience in the country as

generally n)oie healthv, than in a juetropolis similar to

either of those cities; although it cannot fairly be concluded

that the healthiness is precisely in the proportion which
might he inferred from this con)parison, until we have con-

sidered how far the effect of emigration lo a great town may
intluence the apparent mortality. After the age of eight

or ten, the probable duration of life mav be estimated

witli sutlicient accuracy, as Demoivre has very iuircniously

•shown, by assuming that, of a certain number of persons

V0I..41. No. 160. ^pri/ 1813. R bcr.i
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born together, one will die annually until the whole nurr.-

ber is become extinct; and it is well known, that this

number may in common cases be supposed to be 86 ; so

that at any given age, for instance 36, we may find the

probable duration of life by deducting it from 86, and
halving tlic remainder,' which will give us 23 for the esti-

mate required
; and if this law were universally true from

ihe time of birth, it is easy to show that the mortality in a

metro) >ol is would always be increased by the accession of

settlers ; so that if, for example, the whole population were
supplied by settlers at 20, and all children were sent to a

neighbouring village to be educated, the mortality of the

town, instead of ^^j would become 1 : (43— 10) = 3^5 and
that of the village would be l : (86—10) = 1^; and that

any partial changes of a similar nature would cause a

smaller alteration of the apparent salubrity, in proportion to

their extent. But the mortality during infancy is actually

much greater than is assumed in the sunple hypothesis of

Demoivre; and from this circumstance, as well as from the

frequent return of aged persons into the country. Dr. Price

has inferred that emigration in general has no tendency to

increase the mortality of cities. In reality, the question de-

pends altogether upon the mortality which may he supposed

to take place within the first year, which is often estimated

at one third of the births; but nothing like this can well

be expected to occur at any tolerablv healthy place in the

country ; and on the whole it does not appear that Dr.
Price's observations can by any means be admitted as con-

clusive. With respect to the evidence afforded by the pre-

valence of diseases, it has been observed by Dr. Gregory,
that removing from a colder to a warmer climate may be

beneficial, even in those diseases to which the inhabitants

of the warmer climate are subject ; but if they appeared to

be equally or more subject to any disease than the inhabi-

tants of the colder, there would surely be little encourage-
ment for the chanoe : for instance, in a person supposed

to be liable to diseases of the liver, it would surely be in-

judicious to undertake a voyage to a hot climate, with a

view of avoiding the chance of taking cold, since the well

known frequency of hepatitis, in such climates, would
much more than couutcrbalance any prospect of advantage

from the change.

The frequency of consumptions is decidedly greater in

cold than in hot climates, but not by any means in exact

proportion to the depression of the mean temperature. The
principal situations, that require to be compared with the

metropolis^
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tiietropolis, as a standard, are the south of England, the

south of Europe, the islands of the Mediterranean, Madeira,

and the West Indies.

There do not appear to he any precise accounts of the

proportionate mortality from consumption at any place

upon the southern coasts of this island, on a scale sufficiently

extensive for the comparison ; but there is abundant reason

to think that such a report would be greatly in favour of

the salubrity of these coasts, more so indeed than any
conclusions, that we should be at all authorised to form,

from such thermometrical observations as have hitherto

been compared. A greater number of registers is still want-

ing to obtain sufficient evidence for the inquiry : and it

would be desirable that some journal should be kept at one
of the Scilly islands, as a situation fully exposed to the in-

fluence of the sea air j for there can be little doubt that, for

equability of temperature, a very small island must have

great advantages above every other situation on shore. But
in the present state of our knowledge on this subject, al-

though we are fully jusnfied in recommending a residence in

Devonshire or Cornwall as advisable in a certain stage of

consumption, it does not appear that any meteorological

observations will authorise us to represent the advantages,

to be gained by such a residence, as by any means equiva-

lent to those which may be found in remoter situations ; nor

that the empirical testimony, derived from accounts of the

comparative prevalence of the disease, is at all so clear, or

so firn)ly established, as to make up for the want of evidence

of a great and decided superiority of the climate.

In the south of Europe, the situations which have been
most frequented are Lisbon, or some other part of the penin-

sula, the neighbourhood of Montpelier, and different parts

of Italy. In Spain, and probably in Portugal, consumption
is said to be not comnu>n, but by no means wholly un-
known ; and whether from accident, or from causes which
are likely to have a constant operation, the climate of Portu-

gal has certainly failed, in a number of instances, of pro-

ducing any ma'crial benefit, where there has been apparently

a very fair chance for the patient's recoverv. With respect

to tlie south of France, it i-j perhaps sufilicient to remark,

that the general proportion of deatlis from consumption at.

Marseilles is iuUy as great, as the greatest which has been
observed in L<udon, where, accordmg to Dr. Heberden's
remark, its prevalence has of late years been so much in-

creased. In Italy the disease appears to be decidedly less

Irequent
J
and there is no reason to doubt but that, in the

R 2 southern
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southern parts of that country, there may be siluationr*

approaching in their climailes to those of tbiC neighbouriitg

inlands.

It is however highly probable that some of these islands

possess very considerable advantaues over abnost every part

of the continents which surround them, at least as far as we
can judge by their aftbrding a climate of that dcscriptiini

which seems to be the most desirable; for actual experience

v^'jjl not allow us to be too confident of obiaining success,

even from a residence in these. Dw Domeier informs us,

in his very interesting account of the island of Malta, that

the therniometer seldom varies here tnore than G^ in the

24 hours, or stands below 5\\ even in the depth of winter;

while in Lisbon he has seen ice, and both ice and snow iri

Na|)les ; besides that, in these two cities, the difference

between day and night often amounts to 20°. If an invalid

leaves England in the middle of August, the voyage lasts

about a month, and is often of itself highly beneficial, so

that he arrives at Malta, in time to be fully prepared to be

farther benefited by the mild winter: it appears, however,
from the more particular account which Dr. Donjeier else-

where gives of the temperature, thai it continues through-

out October rather higher than is altogether desirable, being

seldom below "JO^ throughout that month ; and in a country

where there is scarcely any visible foliage, walls occupying
universally the place of hedges, this cannot be a matter of

perfect indifference.

In Madeira, though the ibermometer attached to a building

is seldom found below 34°, there are frequently cold winds,

snow, or more commonly sonuthing iniermcdiate betvieen

snow and hail, often falling on the mountains, at the height

of 1000 feet above the sea, and at still greater elevations

sometimes lying undissolved till July : and this imperfect

kind of hail falls occasionally even on the low grounds.

The island is probably a more agreeable residence than

Malta : bcrt it setms very doubtful whether it possesses any
tfeterminate advantage over it with respect to climate; and
it is not impossible, that some other islanJj in its neigh-

bourhood n)ay afford a greater equability of temperature.

We have hov\ever a more established experience of its be-

neficial effects in pidmonary diseases than of almsot any

other situation. Dr. Adams says that, " in cases of tuber-

cular or scrofulous consumption, if the patient does not

saunter away his time after you have advised him to leave

England, we can with certainty promise a cure.'* (Med.

Phys. Jourii. Apr. 1600.) This tiue English consumption
he
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he thinks is .lot to be found in Madeira, while the catarrhal

afiection, which somewhat reseniblfs it, though without

purulent expectoration, is not uncommon, anti may be fatal

if nealtcted or improperly treated. Dr. Gourinv aiirees

with Dr. Adams, in his report of the general benefit derived

from the climate of Madeira, by consumptive persons

going to it from colder countries, to pass the winter in the

island, and of the frequency of catarrhal affections among
the inhabitants; but he strongly msists that genuine con-
sumption is also very common and very fatal. There can
however be little doubt, from the concurrent testimony of
the majority of observers, that the climate of Madeira is

extremely salubrious, and that consumptions, tliough they

may sometmics occur, are coinparativeiy rare.

In the West Indies, it is agreed by all authurs, that con-
sumptive affections are almost unknown, and that scrofula

in all Its forms is uncommon ; wliilt the inhabitants of the

West Indies, coming into a colder climate, are peculiarlv

liable to the attacks of these diseases. Dr. Hunter, how-
ever, observes, that notwithstanding this exemption in fa-

vour of the natives of the West Indies, a residence in this

cliiPiate appeared to hiiTi to be of no manner of advanta<i;e

to persons who were already affected by incipient con-
sumptions when they arrived there. We cannot doubt the

accuracy of this evidence, as far as reuards the facts which
came immediately under Dr. Hunter's observation ; they
principally related to the nnlitary, who perhaps laboured
under some jieculiar disadvantaaes : but other practitioners

have given much more favourable repot ts of the events of
cases, in which they have made trial of the effect of a re-

sidence in this clintate ; and if we may be allowed to draw
any inference from the qualities of a climate, as indicated
either by the thermometer, or by its effects on the consti-

tutions of the inhabitants, there can be little doubt that a

residence in Bermudas, in a teinperatt and sheltered part of
Jamaica, or in some other of the Wtrst India islands, to-

gether with the equable qualities of the sea air, to which
the patient muat be exposed du'-ing the voyage, must pre-

sent evt ry advantage, towards the recoverv of a consuni'Uive
person, that climate alone can possibly bestow.

In other diseases, the effects of climate are perhaps les3

exclusively beneficial ; although it ajipears that goutv per-
sons often derive coiisiderable ijcnefit from a residence in
the hottest countries, as in the East Indies, or at Cevlon in

particular. Dr. (iregory seems to be persuaded that life

may be Icnglhenedj and the inconveniences of old age re-

R 3 tarded
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tarded or mitigated, by repeated emigrations into warmer
and warmer climates, after the age oT 50 or 60, according
to circumstances : and he thinks that even posterity may-

be benefited by an emigration of this kind.

In whatever situation the resid^ence of an invalid mny be
fixed, it is of no sniall importance that the aspect and ex-

posure of the house, which he occupies, siiould be selected

with a view to the qualities of climate which he is desirous

of obtaining. We have an illustration of the truth of this

remark, in an observation recorded by Dr. Carrick, re-

specting the influenza of 1803. " One of the most open
and exposed of the buildings on Clifton hill is Richmond
terrace, which forms three sides of a parallelogram, front-

ing respectively ihe east, south, and west ; on ihe east side,

not one family, and scarcely an individual, escaped the

complaint; while on the soulh side, a great majority, both

of persons and families, in all other respects snriilarlv oir-

cumstanced, escaped it entirely." Such facts as these are

among the few which afford solid grounds for medical rea-

soning:; and they deserve the more attention, as thev relate-

to circumstances of continual occurrence, and of perpeluat

influence on our health and comfort; and in proportion as

both the medical and the meteoroloerical sciences: become
founded on a firmer basis, it cannot be doubted that their

beneficial eflfects will be more and more experienced, as

well in the preservation of healthy as in the treatment and

cure of diseases.

TABLE OF THE ANNUAL MORTALITY

Of the different Counties of Great Britain, accorditig to ihe

Returns of 18\).

Middlesex 1 in 36 Lincoln I in 51

Kent 4

1

York, N. R. 51

Warwick 49 York, W. R. 51

Cambridge 44 Denbigh 53
Essex 44 Nottingham 52

Surry 45 Northampton 52

York, E. R. 47 Somerset 52

Huntingdon ,

48 Stafford 52

Lancaster 48 Worcester 59

Buckingham 49 Berks 53

Southampton 49 Flint 53

Mean of England 49 Glamorgan 53

Chester 50 Northumberland 53

Durham 50 Rutland 53

Norfolk 50 Sufifolk 53
Brecon
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small duration seen in Ireland, by Mr. Neve, on the l6th of
November 1707;" also "one of short duration seen near
London, a bttle before n)idnight, between the ninlh and
tenth of August 1708."

It is, I believe, the opinion of some people, that this phae-

nomenon did noi appear in England until the 6th of
March 1716, vvhen it was very remarkiible ; a particular

account of which is piven in the pajier of Dr. Hallev above
mentioned. Since that period it has been Ircquentiy ob-
served, ] understand, untd of late.

It occurred to me soine lime ao;o, that havino; had a good
deal of lightning lately, and very little of the aurora bo-
realis, the disai^pearance of the one and appearance of

the other might have some connection ; and 1 find in the

Gentleman's Magazine for January 1751 the same idea.

Mention is there made of an aurora horealis which was
seen in South Carolma in April 1750, and that there had
been but very little thunder and lighining for several

months; and an observation m.ade, thai had there bten as

much as usual, they would net have o^tn witnesses of the

aurora horealis in tiiat part of the world.

This appearance is generallv, and in my opinion with

good reason, imagined to be occasioned by the electric fluid

darling about in the atmosphere. 4^r. Halley suspected it

was caused by magnetical effluvia; for he remarks that

this *' subtile matter freely pervadiivi the pores of the earth,

and entering into it near its southern pole, may pass out

aga.in into the ether at the same distance from the

jiorthern;" and that "this matter may, by the concourse of

several causes very rarely coincident, and to us as vet un-
known, be capable of producing a small degree of light,

perhaps from the greater densitv of the matter, or the

greater velocity of its motion, after the same manner as> the

efHuvia of electric bodies by a strong: and quick friction

emit light in the dark, to which sort of light th.s seems to

have a great affinity."

Dalton in his Meteorological Ess.iys, published some
years ago, if I mistake not, remarks that the beams of the

aurora lie in the sau)e direction as the magnetic needle

points, and that when they form a canopy of light, the ver-

tex of it is at the macrnetic pole of that place. 1 do not

know whether this notion is original or not, but it is well

worth the attention of philosophers. In the Gentleman's

Magazine for January 1/50, is an account of a remarkabie

aurora horealis seen in Northamptonshire, the coruscations

of which " met not in the zciiith, but in a point about

nineteeii
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nineteen deurees southward in the meridian." The dip ot

the maonelic needle being about 72 degrees, the southerii

end would conscqueiuiy be inclined ironi the zenith 13

degrees.

'J'his very near coincidence of situation as to altitude

seems in some degree to strengthen Dalton's idea. What
the horizontal position of the needle was in the year 173(>,

I do not know
J
hut the expression " in the meridian" may

not mean exactly so. 1 do not mean to offer an opinion

on the conneclinn between electricity and magnetism, but

much i- ish tor accurate statements of facts respecting

the aurora, ft is much to be wished that journals of the

variation or declination of the aiiagnelic needle were kept

in various places, and transmitted to some periodical publi-

cation. '\he subject ot magnetism is not in my opinion

sufficiemlv attended to by philosophers. A good variulion

needle, as it is called, is not, I believe, a very expensive in-

strument, and might no doi)bt in many places be tJxed to-

lerably secure from being shaken. Might not a dipping

needle be constructed also, at a moderate expense, sulliciently

exact for general use?

Would not the terms horizontal magnetic needle and

vertical mngnefic needle be preferable to variation and

dipping ?}eedle P When the situation {ov direct io7i) of the

magnetic needle is spoken of, the expression should in-

cliide both the horizontal and vertical situation, that is, the

azinmth ; and depn^ssiov, if we speak of the northern end,

in these parts of the world.

I remain, 8cc.

March 18, 1813. B. M. FoRSTKR.

XLII. On Bread made from a Mi.rfnre of JVheat Flour

and Potatoes. By H. B. Way, Esq. of Bridport Hur-
lotir *.

Sir,—1 HAVE sent to the Society of Arts, &c. a loaf of

bread made from a mixture of vs'heat flour and potatoes.

The principle 1 have adopted from a publication of Ediin's,

and I have now got it in such pcriection, that I and my
family prefer it to bread made wi>olly of wheat flour, it

has the valuable projHTty of keeping many days longer in

* From Triuisarlivns of the Siuiffi/ for Ike E'lcourn^cmcnl of Afls, Manu-
factuiis, and Con'iiiercfjUti 18 I '2. The thanks of the Society were voted

to A'Ir. W. for this coniinMiucafion, and for some ex'cellcut bread which he

furniilicdlo the Society, nude tryin a niixtuicof Wheat Flour and t'ontoes.

a muist
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a moist state, which, in the country, where it is impossi-

ble to get fresh bread or yeast every dav, and where persons

can perhaps only conveniently bake once a forto'uht, is a

very great advantage. I had many |ircj;idices to encounter
in the first attempts I made, and I think great merit is due
to my servant Hannah Peters, for her perseverance and suc-

cess, both in the making of it, and management of my
oven in baking it, as both she and mv neighbours were
originally much prejudiced against my experitneuts in this

line. I annex, for the Society's inspection, a statement of

the cost and saving by the use of potatoes, and 1 hope, by
degrees, this method will be extensively practised, i am
sure, if the subject is noticed in the Society's volun)e, it

will greatly contribute thereto. This is the second year

that I have constantly used this mixed bread, from the lat-

ter end of October to the latter end of May ; and I assure

you that it is a matter of great regret to niv whole family,

when, from the scarcity of potatoes, we commence the use

of bread made wholly from wheat.

r am very respectfully, dear sir.

Your obedient humble servant,
Bridport-Harbour, March 10, 1812. H. B. VVaY.

To C. Taylor, M.D. Sec.

Process for making Breadfrom Potatoes nyid Wheat FloJir^

as practised under the Direction of H. B. Way, Esq.
March 10, 1812.

Sixteen pounds of potatoes were washed, and when pared

weighed twelve pounds. After boiling they weighed thir-

teen pounds, and were then mixed, whilst warm, with

twenty-six pounds of flour: the potatoes were bruised as

fine as possible, and half a pound of yeast added. Four
quarts of warm water were added to the mixture of potatoes,

yeast and flour, and the whole well kneaded together, and
left two hours to rise, and then weighed forty-six pounds
and four ounces. The whole made six loaves and two
cakes, which were baked at two separate times, in my iron

oven, each baking taking two hours. The six loaves and
two cakes, the day after being baked, weighed forty pounds
and twelve ounces.

The oven is made of wrought iron on Count Romford's
plan, to heat from a separate fire-place. Tlie time from
the fire bein<r liiihted till the bread was baked at twice, was
five hours, in which time six pomids of Walls-end coals

and three pounds of cinders were consumed, besides a small

quantity of wood used merely to light the fire.

Expenses
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Expe?ises of Bread made from a Mixture of Potatoes and
IVheal FlourJ

and Compariso?is in Price with Wheaten
Bread.

March 10, 1812.— 16 lbs. of potatoes pared and boiled,

weighed 13 lbs.; 4 lbs. allowance for interest and loss on the

Block bought in October 1811, say 25 per cent., makes,

20 lbs. of potatoes, at 65. Qd. per sack of 240 lbs. s. d,

the actual price when bought, October 181 1, O 6f
26 lbs. oT fine flour, at 5/. per sack of 280 lbs. .. 9 3|
Hjlf a pint of yeast 21

6 lbs. of coals, at 9l. 185.6c?. per chaldron, of

2808 lbs If
5 lbs. of cinders, and wood for lighting fire . , . ,

,

If

10 3
40 lbs. 12 oz. of bread at the above date, at 1 5. 4f/.

the quartern loaf, of i lbs. b oz. 8 drams, would
have been 12 §

Leaves a saving of 2 3

lbs. oz. drams,

26lbs. of flour at the rate of 80 loaves, of

4 lbs. 5 oz. 8 drams each, to the sack of

280 lbs. would only have made 32 4 4
Gain in bread by 16 lbs. of potatoes, is more

than half a pound of bread for each pound
of potatoes 8 7 12

40 12 O
The iron oven has been in use more than 13 years, it is

20 inches deep, 16 inches wide, and 16 inches high; and
has been recently fresh set to heat from a separate fire-

place, which is lOy inches deep, 7f inches wide, and 7
inches high, the bars of the fire-place 14 inches from the

bottom of the oven,

Mr. Way's bread had been sent from Bridport Harbour
to the Society on the 10th of March 1812; and had been
examined and tasted at sundry times by members of the
Society, from the 12ih to the 26th of March, so that the
greatest part of the loaf had been eaten. What remained, on
the 26th, had every appearance of bread made wholly from
wheaten flour well fermented, and well tasted, without
being in the least mouldy or stale, though it had been
baked fourteen days, ft appeared to the Committee to be

a very successful mode of making bread, and that it might
tend



2!5S On Solids ofgreatest Attraction, or Repulsion

.

tend t(5 lessen the consumption of flour, an object of con*

siderable national importance.

*^* Persuaded that m domestic oeconomy Mr. Way's
communication mav prove useful to niauv families, we
have given it a place in our passes. We have only to add,

that so far as thi> mired bread may be considered ai pre-

ferable to that from dour, we have reason to believe that

many of the good inhabitants of London, and its vicinity,

have for a considerable lime been enjoyins; the benefit— to

the great emolument of many honest bakers.

If the absurd practice of refridating the price of bread

must be continued, would it not be equitable that the ma-
gistrates, in fixing the assize, should in future be directed,

by law, to take into their consideration not merely the

market price of flour, but also of potatoes?

—

Edit.

XL! II. On Solids nf greatest Attraction, or RcpuUion.

To Mr. TiUoch.

Sir,— Ouch cylindrical portions of a sphere as I treated

of in my former papers, lead to interesting results, re-

specting solids of greatest attraction ; as will be seen m the

third of the following propositions. I might have added that

proposition to my last letter, but thought it would be better

to connect it with a general theory of solids oj greatest

attraction. 1 am, sir.

Your obedient servant,

X. Y.

Prop. f.

Conceive a particle of matter, m, to be placed at the

origin of the three rectangular coordinates jc, y, and z:—
What must be the nature of the solid (of given mass)
which shall exercise the greatest possible attractiSn on the

point w, in the direction of x: the force being as <f;(,r,

y, z)* a fimction of x, y, and z; and the density as some
other function J(x, y, z) of the same quantities.

It is easy to see, that the force which the solid ex-

ercises, on the point m, in the direction of x, is

^.r.,(r,,,0.A0l2^i)£j^. 5^3,^^,^ j^ rrrj{x,y,z)xyz.

* This expression, for the force, need not be restricted to such functions
as ;ire posiiive for all values of .r, y and s; we may exter^d the inquiry to
those cases in which the particles exercise a repellinjj force; or an attract-

ing or repelling force according to their situatiou,

Therefore,
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Therefore, C representing a constant quantity, the ex-

predion rrri:?!^iI:^Sfl>:^+Cf//j(^,,j,z).y^

is to be a maxiiTium ; and, by the method of variations, we

fjnd, tor the equation of ihe superhcies, —^ —-' +

C.A{.v,y,z) =0, or -^^:^^^^ + C = (l.)

Cor. I. We learn, from the preceding analysis, that the

figure of the solid is independent of the law of density, in

Oil cases. This leads me to observe, that although Mr,
Plavfair, in the Edinburgh Transactions, restricts his pro-

blem to the case of homogeneity, there appears to be no-

thing in his ingenious manner of treating the subject,

which renders such a supposition necessary. For, when
we are directed to take a small portion of matter from a

point at C, and place it at another point D, it may be con-

ceived to be contracted or dilated, at this latter point, as

any variable law of density may require, without making
any difference in the reasoning, or in the result.

Cor. 2. If we suppose <p(x, y, z) to be a function of the

distance, or of the form ^(x^+y^ + z^), equation (l) takes

the form x=^{T.^ + y'^+ z^)y which is the general equation

of solids of revolution: see J\io72o-c "Application," Sec.

p. 18.

Scholium.

Although it appears from what iias been shown, that

when the force is a function of the distance, the solid of

greatest attraction must Ije a solid of revolution; yet the

converse is by no means true ;—that the particles must ne-

cessarily act with a force, which' is some function of the

distance, in order that the solid of greatest attraction may
be a solid of revolulion. Thus, if we want the figure

of the solid when the force, or <^(x,i/,z) — /'- + ;/- + I-

equation (l) becomes —
- 4- C = 0, or x* -}- C(-:i'x—

a:

y^— z'') — 0, evidently the equation of a solid of revolution

round the axis of x. Let a be, the value of j: when y and

X = 0, then we have C = —7-j and by substituting this

value
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value the equation becomes ax—a;^= -^ (y^ + 2^), which

belongs to an ellipsoid oF revolution, or a sphere if d=a.

Again, if <i>{x,y,z) = -f0;-77zr^, ^^e find the solid

to be a sphere.

Prop. 2.

It is required to solve the reverse problem, or to find the

force when the figure of the solid of greatest attraction is

given.

By equation (l) x= -^-^^j

—

—,— : Suppose then, that,

from the nature of the given sohd, x= F(.r,y,2), we have

by making these values equal F(a:, y, x) = —-—

J

whence, ^{x, y,z) - —^^^;^)—
Cor. It is plain that we may give F(x, 3/, z) a variety

of forms for the same solid; and, consequently, that there

may be various laws of force, <p(x, y, z), which give the

same solid for the solid of greatest attraction.

If the solid be of revolution, there will be one of these

laws of force which is a function of the distance* ; and to

the finding this law I shall confine myself in the following

examples.

JSjc. I. What function of the distance must the law of

force be, when the solid of greatest attraction is an ellip-

soid of revolution, whose axis of revolution coincides with

that of Xf and terminates at the attracted point m ?

Let a be this axis, Ij the other, the equation of the super-
hi

ficies is -y (ax—x^)= t/*+ z'-; or, putting D^=x^+y* -1-2;%

''-
/ .N . , 1^^ 1 / ^*

',
^— (ax—x-)+x-= D-3 whence a:=a\/ '-j-—r7^+-;—- —

•——— = Yix. V, z) by substituting which we find the

force; or, i>[x, y, z)

I)
^ D

If the spheroid be oblong, this law of force is is always

possible.

* Not, however, always possible, as we shall see,

Ex.
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Ex. 2. What function of the distance must the law of

force be, when the sohd is half of an ellipsoid of revolution,

with its centre at the point 7n, and its axis of revolution

coinciding v.'ilh that of x?
The equation of the solid now (if a and b denote the

halves of what they did before) is — (a^—x^)=^' + 2;^3 or,

--(a*— a:")-j- x'= D^; whence, a;= - _J^:Lr=F(x,y,%),

and the required force, or <^{x,y,z) a. ———

«

If the spheroid be oblate, D is always less than h, and
the law of force here found will be impossible: or, in

other words, no force, which is a function of the distance,

will have the olluie spheroid for a solid of greatest attrac-

tion, with respect to a point at its centre.

But a [)ortion of an oblu?ig spheroid thus situated, may
be a solid of greatest attraction, with this law of force,

provided there be a distance greater than b between the

solid and attracted point.

Prop. 3.

The force being inversely as the square of the distance,

what must be the base of a homogeneous cylinder erected

perpendicularly on the plane of x and y, and intercepted,

above this plane, by a given curve surface, in order that

the intercepted cylindric portion may exercise the greatest

possible attraction, on a point m at the origin of the co-
ordinates, in the direction of x ; its mass being given ?

The attraction is // —- -', the mass is

z ij X ; therefore, if z = f (a-, y) express the nature of

the given surface, the following expression must be a maxi-
mum; viz.

rr -^^^J^L- ^ c /Ti(oc,y) yx-y so that

JJ (^^ + 2/')(-^ + y'' + f (^> 3/-)* -^-^

the equation of the n quired curve, bounding the base, is

(i-J + y'^ (x« + y"-+f {T,y)-) ^

Ex. 1. Let f (.r, 7/) be ff.r), a function of x only, and
we get the same resuk as in Prop. 34 of a laic paper in the

Phil. Trans, which is only a particular case of this.

Ex.<2. Suppose the intercepting surface to be a sphere, to

radius

//
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radius r^and the attracted point and origin of the coordinated

to be at its centre. Tiien »-= f (.r, ?/)'= ?'^— x-— y% and

the equation of the curve becomesr= C (x^+ y') : which
belongs to a circle having the attracted point at the ex-

tremity of its diameter. So that the portion, cut out by

the cylinder, in Viviani's celebrated problem, is a solid of

greatest attraction of this kind.

Ex. 3. The surface still being a sphere, if the attracted

point, instead of being at the centre, is at the excremity of

a diameter, which is also the axis of x, we shall have
%-:=. i' [x,yy= 2rs:—x^—7/'- } vvhence the equation of the

curve IS r-— + C = 0, or x = C (x^+ y"^)^; which

is the same curve which generates, by its revolution, the

solid of greatest attraction, when the force is inversely as

the cube of the distance. Vide Ed. Trans, vol. vi. p. '203.

In the first proposition, the mass of the solid was sup-

posed to be given, in which case it appeared that the figure

of that solid is independent of the density: but if it is the

volume, instead of the mass, that is given, the case will be

diiFerenl.

Prop. 4.

It is required to solve Prop. 1. but with this difTerence,

that now the volunie ( fff^ V ^ \ ^^^ ^^^ ^^^ mass, is

supposed given.

We find immediatelvj for the equation of the solid of
greatest attraction,

X i^fv, V. x] A {x, y. z) ^
_ —: -:

f- U = 0.

If the density is constant, this, of course, enters into the

first proposition ; but, in other cases, there may be an in-

finite variety of functions of the distance which represent-

ing the law of force, will give the same solid of greatest

attraction
J
provided a suitable density be supposed.

Ex. 1. What laws of force and density will give the

solid of greatest attraction, of this kind, a sphere? It is

plain we have onlv to satisfy the equation <p{x, y, z) x

A(x,y,z) = —-—;-. Thus, if the force is to be a

function of the distance, we may make <^ (.r, y, z) —
_, A{x,y,z) =i{x'--^y^ + z-)y or the

f (x'J + 2/' + s"-) (a-a + if- + z'^)^

reverse.
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Ex. 2. If the equation of the solid be Cx' = (x^ +
?^--f-2;^)', the density may he = i {x"^ + y-+ z'-) , and the

XLIV. On a Cowpos/fionforming a Substitutefor Portland
Stone. By Mr. Ciiai;les Wilson, of' the Boroimh of
Sottthwark '.

Sir,—1 BEG Icive to lay before tlie Society instituted for

the Encouragement of Arts, &c. a sui)stitute for Fortland-

stone chimnev-pieccs, made bv nie, and no other person,

at present, in this kingdom, and with sucli certificates of
their utility as I trust will j^rove satisfactory.

I am most respectfully, sir,

Your very obedient servant,
No. 55, Worcester Street, Oaeen-Street, ChARLES WiLSON,
Borough of Southvv.irk, Jan, 28, 1812.

To C. Taylor, M.D. Sec.

JWr. Wilson's Processfor Artificial Slone Chim?iey Pieces,

Take two bushels of sharp drift sand, and one bushel of
sifted slacked quicklime, n)ix them up together with as

little water as possible, and beat them we'l up together for

half an hour, every morning for three or four successive

days, but never wet them a^in after their first mixture.

To two gillons of water, contained in a proper vessel,

add one pint of single size, made warm ; a quarter of a

povmd of alum, in powder, is then to be dissolved in warm
water, and mixed with the above liquor.

Take about a shovel full of the first composition, make
a hole in the middle of it, and put therein three quarters of

a pint of the mixture of alum and size, to which add three

or four pounds of coarse plaster of Paris; the whole is to

be well beaten aud mixed together rather stiff; put this

mixture into the wooden moulds of your intended chimney-
piece, the sides, ends and tops of which moulds are made
of moveable pieces, previously oiled with the following

ttiixture.

Take one pint of the droppings of sweet oil, which costs

* Vrom TTansaclinvx of titp Society for the Kiicoiiragemenl of Arts, Mami-
facturcs, and Cunitnercc, for 1P12. 'I'lie Society voted twetity-five guinea*

10 Mr. Charles Wilson tor this coniniiinication, and a model of such a
chiruney-piece is pitservcJ in the Society's Repository.

Vol.4!. No. ISO. /?/)/7/lS13. S about
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about one shilling the phit, and add thereto one pint of

clear lime water, made from pourinn boiling vvater on lumps
of chalk lime in a close vessel till hdly saturated : when the

lime water becomes clear, it is proper to be added to the oil

as above mentioned, and on their being stirred together

they will form a thick oily mixture, or emulsion, proper to

apply upon the moulds.
In forming the side or jamb of a chimney-piece, the

mould is to be first half filled with tb.e sand-lime and plaster

composition, then two wires wrapjied round with a thin

layer of hemp, and which wires are nearly the length of

the piece to be moulded, are to be placed in parallel lines,

lengthways, in the mixture or composition in the mould,
and afterwards the mould is filled up with more of the com-
position, and if there is any superfluous quantity, it is to be
struck off with a piece of flat board.

The lid or top part of the mould is to be then placed

upon it, and the whole sul)jected to a strong pressure from
weighted levers or a screw press. The composition is to

remain under this pressure for twenty or thirty minutes
;

the precise time necessary may be known, from examining
a small specimen of the composition reserved purposely to

determine the time it requires to harden and set firm,

The sides of the niould are to be held together by iron

clamps and wedges.

The wires above mentioned answer a double purpose, by
giving strength to the jambs, and retaining the whole mass
together in case it should at any time be cracked by ac-
cident.

The chimney-pieces may be made either jilain or fluted,

according to the mould, and when moulded, they are fi-

nished off by rubbing them over with alum water, anrl

smoothing them with a troivel and a little uet plaster of
Paris.

A common pluin chimney piece of this composition is

sold at only seven shillings, and a reeded one at twenty-
eight shillings, completely fitted up.

Certificates ivere receivedfrom thefollowing Persons.

Mr. George Smart, of Ordnance Wharf, Westminster
Bridge, who had tried these cliimney-pieces for three years,

and found them a valuable article. Mr. J. Willoughby,
who had fitted-up nine rooms with these chimney-pieces,
in York-street, Broadway, Westminster. Mr. William
Simpson, Hackney-roadj who had fuiiished four rooms

with
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'.vith them. Mr. Butler, Weymouth-place, Hackney, who
had fixed thcin in sixteen rooms. Mr. Cherry, u ho had

fixed ihem in eight rooms, near Cuckrield, in Sussex,

The general tenoi- of the above eertilicates shows that they

have found these chimnev-pleces to answer the san)e pur-

pose as those made oi' Portland-stouej and provided at half

ihe expense.

XLV. An/Utempt to determine t lie definite and simple Pro-

portions^ in ivluck the constituent Parts qfunorganic Sub-

stances are uniu-d icitli each other. By Jacob Berze-
Lius, Professor of Medicine and Pharmacy, and M.R.A,
Stockholm.

[Coiuinued from p:ig"e 205 ]

IX. Muriate of Lead.

1 .) Jl ive grammes of yellow oxide of lead were dissolved

in muriatic acid in a glass flask ; the product dried and

melted in the flask, was 0'1S7 gr. of muriate of lead.

£.) Ten gr. of the yellow oxide aftordcd in a similar ex-

periment \'-2'30: during the fusion, a little horn lead flew

off with a visible vapour, the smell of which was not acid,

hut like that which is afforded by liquid metallic salts.

Hence it follows that the muriate of lead consists of 81 or

SO- 82 of oxide and i 9 or 19- 1 8 of acid.

3.) Five ii^r. of muriate o\ lead, fused in a red heat, were
dissolved in water impregnated with a little nitric acid, and
precipitated by nitrate of silver. The precipitate, when
fused, weighed 5*11 gr. ; and this gives IQ-IS of acid in

100 of the muriate of lead.

4.) The experiment was repeated, and afforded 3'09 of
muriate of silver; whence we have 19"01 of acid.

According to these experiments, the muriate of lead con-
sists of Muriatic acid ]9*18 100-0

Oxideoflcad 80-82 421-4

If we calculate from the coniponent parts of the sulphate

of baryta, the sulphate of the protoxide of lead, and the

muriate of barvta, we have 191 : 230= 288 : 4 iG 2. The
calculation differs by 3-2 from the experiment; and al-

though I have frequently rcpeatcil the processes, I have not
been able to detect the source of the error. If, according
to one ol the ex[)erimenis, we take 193 for the baryta by
which 100 parts of sulphuric acid are saturated, we still

have only. 419 ol^^ oxide of had to loO of muriatic acid.

The oxide, which saturates loo parts of muriatic acid, con-

S 2 tauiSj
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tains, according to the experinu-nt, 30*49, and accnrcfing

to tlic calculaliuii, 30*1 of oxygen. Since 100 parts of

imiriatic acid take up the same quantity of oxygen in the

oxide of lead as in the two degree!* of oxidalicn of copper,

the propositimi ah-eady laid dt)wn is further eonfirnud b/
this agreeniciil.

I must however here confess the existence of an irregu-

larity, which I eannot yet ex|)lain, but which snpposes an

inaccuracy in some of ihose experiments which i thought

the most unexceptionable.

A hundred parts of muriatic acid are saturated by 434' S-

of oxide of silver, which contain 31*9 of oxygen. Now,
since the analyses of the oxide and the muriate of lead,

and especially that of the muriate of silver, seem to he of

such a nature as to be susceptible of accuracy, and since

they are also confirmed by other tests which serve as checks

to verify them, I am utterly unable to discover on what the

principal error can possibly depend. Does the salt of silver

contain water? 1 have melted it in a red heat, without

any loss of weight. Is the oxygen of the lead assumed be-

low the truth ? I refer to the experiments on the sulphate

of lead, the second of which was occasioned precisely by
this question ; here it appeared that 100 parts of lead, wi;h

sulphuric acid, afl'orded exactiv as much sulphate as 107"8

of the oxide of lead. Or, is the analysis of the muriaie of

lead inaccurate ? This supposition is contradicted both by

the result of the caleulatii)n, which agrees sufficiently well

with the analysis, and by that of the precipitation with

nitrate of silver. The difference of 1'41 of oxygen between
the oxides of lead and of silver is indeed not very consider-

able
J but it must depend on some unknown circamstance.

X, Iron and Sulphur.

It has long ago been demonstrated bv Pron-st, that several

metals may be combined with sulphur in two proportions,

a maximum and a minimum. It appeared to me to be in-

teresting to examine, how far inHammable bodies observe

the same laws in their combinations with each other, as

with oxygen. For this purpose 1 chose the sulphuret of

iroHj as being most easily subjected to analysis.

A. Sulphuret of Iron at a Minimum.

I mixed one part of pure iron, very nearly free from car-

bon, which had been rolled out to the thickness of a leaf,

with three of pure sulphur, and heated them in a small

glass retort with a receiver luted to it. When the sulphur

had
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had been distilled over. T ignited the nuiss, and as soon as

the sf.ts ill t'lif bulb of the reiori had lost iis yellow colour,

J suiForcd the apprivatns to cool. The mass had retained

the form of the jtlate of iron ; and when it was touched,

some prettv thick shining scales fell off from the iron on
which the sulphur had not acted. These scales had a cry-

stalline fracture and a metallic appearance. In their entire

state they were not attracted hy the magnet, but they be-

came magnetic when pulverised.

Twogrannnes of these scales, in large and regular piece?,

were digested with aqua regia, till nothing remainef! un-
<lissolved, and the solution was precipitated bv muriate of
baryta. T'n- precipitate aflordcd o 3S gr. of ignited sul-

phate of bsrvia.

Accordmg to the experiments above related, 100 parts of

Sulphate of t)aryta contain 34 of sulphuric acid, and in this

13"795 of sulphur ; so that ,=)-38 gr. give '742 of sulphur,

that is, 37*1 percent, of the weight of tlie suljihuret of
iron. (Mr, Hatchctt, who has examined th(? niasjuetical

pyrites, makes it 3fi*o : at the same time his mode of ana-
lysis, and the data a^sunied f^r his computatif>ns are such,

that J can only consider our agreement, in this and the

foiiovviuii; analysis, as pcrfectlv accidental.)

The liquid to which the nairiate of baryia had been added
was freed from the baryta by sulphuric acid, and then de-

cf)nip(istd bv caustic amincinia. The oxide, after iunition,

w-eifiiitd 1*S2 gr. which givis I '26 of iron. Here then is

an excess of -002 gr, [one thirtieth of a grain,] which may
have depended on the supposition of too great a proportion

of sulphur in the sulphuric acid, or perhaps on a slight in-

accuracy of the weights employed. ]f we compute the

quantity of sulphur from that of the iron, it will appear

that ;0() parts of iron took up 58*73 of sulphur; so that

the sulphuret of iron at a mininumi consists of

Sulphur 37 58'73

Iron... 63 lOO'OO

If on the contrary we deduce the proportions from the

quantity of sulphur determined, we shall have 5S-SB of sul-

phur for 100 of iron, and 100 of the sulphvnet will contain

37*1 of sulphur and (j2'y of iron.

B. Sulphuret nf Iron at a Maximum.

In order to determine the proportions of this compound,
I reduced again some of the scales to a fine powder, mixed
them with finely pouiuled sulphur, and distilled the mixture

in a small glass retort with a very gen lie heal, as long as

S3' any
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any sulphur passed over. The mass, when taken out, was

still in the form oF a powder, only that its colour was

somewhat brighter, and it was still partly attracted by the

magnet. It was not however soluble in muriatic acid.

Two gramn^es of it were burnt in an open platina crucil:>le,

and left 1-4 gr. of red oxide of iron not at all magnetic,

answering to -97 of metallic iron. Consequently the re-

maining 1-03 gr. was -sulphur; and !<)0 pans of iron had

taken up 106-3 of sulphur. Since however the pyrites,

vyhich was formed, was still partly magnetical, I conjec-

tured that it somewhat resembled the red oxide, which by

too strong ignition has been reduced in a slight degree to

the state of a protoxide, and for this reason is again sub-

jected to the influence of the magnet.
I therefore distilled 20 gr. of very pure native pyrites in

' a small glass retort with a receiver. At firbt a trace of

ilioisture passed over, which, when the experiment was con-

cluded, had assumed the form of oily drops adhering to the

receiver, and which I took for concentrated sulphuric acid
;

but by dilution with water this fluid became milk white, and
i>ot at all acid. It was therefoie neither water nor sul-

phuric acid. I could not afford this substance any further

attention ; perhaps it was the alcohol of sulphur. The
niass left in (he retort was exposed ior some time to igni-

tion ; it had lost 4*4 gr. of sulphur, which was collected in

the neck of the retort and in the receiver. Of the remaining
\b-Q gr., five were dissolved in nitric acid : these being
evaporated to dryness, aiid ignited, in a platina crucible,

left 4-3 of red oxide, which was not at all magnetical.

Dissolved in muriatic acid, it lelt '0-2 of silica. Hence we
have 13'4l6 of red oxide for the whole mass, or deducting
•0625 for silica, 13*35, answering to t)-25S of metallic iron.

There remain therefore i07 gr. for the sulphur. Conse-
quently 100 parts of iron had been combined with J 15-3

of sulphur; that is, with nearly twice the quantity which
had been found in the sulphuret at a mininiuui.

I repeated the experiment with some select pieces of an-
other specimen of pvrites. It was very finely powdt red,

roasted in the muffle of an assaying furnace, in a dish of
platina, and in tl.e mean. time oecasionaltv stirred with a

hook of the same metal. Ten grammes pf pvrites afforded

me a-Ql of red oxide, not in the least maenelical, leaving

•P7 of silica when dissolved in the muriatic acid. These
6'6 gr. of red oxide indicate 4'5775 gr. of pure iron, which,
added to the quantity of silica, and subtracted from the

whole weight, leaves j'So^o for the suiphur. Consequently-

100
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100 parts of iron were combined with 1 17 of sulphur, and

sulphuret of Iron at a njnxinium [or super-sulphuret of

iron] consists of

Iron 46-08 100

Sulphur 53-92 117

The combination of 100 parts of iron with 5S| of sul-

phur in the former and in the latter case 117-2, that is

•3 parts less than a double portion, indicates some slight

inaccuracy in one of the experiments. If we assume that

the silica^ found in the pyrites, existed in a metallic state,

which is a vcrv probable supposition, we iTmst calculate on
•04 only of the base, or of silicium ; and the sulplmr com-
bined with 100 pans of iron will be 1 17*5, that is precisely

according to the calculation ; neglecting, at least, the small

quantity of sulphur which may have been combined with

the silicium, if these bodies have any affinity for each

other.

It may be considered as tolerably well established, that

no other combinations take place between iron and sulphur

than the two which are here examined. Yet we often find,

in preparing the artificial pyrites, products which are dif-

ferently constituted. This v^'as the case, for example, in

my analysis of sidphuretted hydrogen (Afh. ii. 86.) The
sulphuretted iron, which I then employed for obtaining the

gas, contained 36| of sulphur to 100 of iron. In general,

I have found in the preparation of the sulpluuet at a maxi-

mum by ignition in close vessels, that when the mass was not

brought into fusion, the iron always retained a greater quan-
tity of sulphur, than ihe sulphuret at a minimum contains.

In two different experiments, I found this excess of sulphur

pretty constant ; in one, 100 parts of iron had retained 6S-6,

in another, 68"2 of sulphur. If in the preparation of the

sulphuret we employ iron in excess, a portion of the metal

is dissolved by the sulj'jhuret, and the solution may vary by
imperceptible gradations, like that of a salt in water. If

this were not the case, the whole doctrine, which is sup-

ported by so many experiments, must be merely a ground-
less imagination. [The solubility of a metal and its oxides

in the sulphuret, in all proportions, was observed by Proust

in his experiments on metallic sulphurets, especially with

respect to antimony.

—

Gilbert.']

VVe have seen that the sulphuret of lead, and in all pro-

babiiitv that of copper also, become neutral salts by oxv-
genization. It is now to be inquired if the same is true of

the sulpluirct of iron.

S4 XI. SUL-
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XI. SuLPHATji. OF Iron.

Some crystallized sulphate of iron, which had hccn ob-

tained bv dissolving sulpnurel of iron in ddi'ie sulphuric

acid, was reduced to a coarse powder, first washed with

water, then digested with a little spirit of wine, in order

to separate the superfluous sulphuric acid, and dried

with blotting paper. That which liad crumbled having

been rubbed and l)lown ofl', 10 gr. of this salt were ex-

posed in a glass retort to a high temperature, short of

ignition. They lost 4*63 gr. of water. I was in hopes

that, if all the water were thus driven awav, I should

be able to compute, from the analysis of the dry salt, the

quantity of t)xyg;en in the protoxide which had entered intr>

combination with the acid ; but having repeated the ex-

periment several times with diflferent results, f found that

a part of the acid escaped wiih the last portions of the wa-

ter, being reduced to the state of sulphurous acid.

1.) Nme grammes of the crystallized anfl washed salt

were dissolved in water, and n)ixed with the nitric acid in

great excess, being boMed with it until tl.e protoxide was
fully oxidated : muriate of barvta was t))en added : the pre-

cipitate when washed and ignucd weighed 7-685 gr., con-
taining 2"6l3 of sulphuric acid, or ro6 gr. of sulphur.

Sulphuric acid was added, to tliro\y down the superfluous

baryta, and then caustic anmioina, which afforded a preci-

pitate of 2'39 gr. of red oxide of iron, containing 1 '790 of

the metal. Consequently 100 |.arts of iron had been com-
bined with 50 of sulphur.

2.) Ten gr, of sulphate of iron, treated in the same way,
afforded 35 of ignited sulphate of baryta, and 2*S7 gr. of

oxide of iron. The former corresponds to 2-89 grains of
sulphuric acid, or 1*172 of sulphur; the latter to 1*99 of
iron. Consequently iOO parts of iron had taken up 5S'9

of sulphur.

3.) In both these experiments, notwithstanding the ex-

cess of acid, the sulphate of baryta had attracted a portion

of the oxide of iron, which gave it a yellowish tinge after

ignition ; I therefore varied the process, so as to separate

first the iron and then the acid. Ten grammes of sulphate

of iron afforded in this manner 2*935 of red oxide of \ruu,

and 8-7 of sulphate of barvta : hence we have 2-03.5 gr. of

iron, 2*958 of sulphuric acid, and 1-997 of sulphur; and 100
parts of iron again appear to be united to 58-9 of sulphur.

These experiments therefore completely demonstrate, that

in
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in the sulpliate of the protoxide of iron, the sulphur and
iron are in the same pruporlion as the sulphuret at a nii-

ninuim.

The slight excess of "15 of sulphur nndoubtediv depends

on some trifling error in the experiments, or in the data;

perhaps, for instance, from having assumed a little too

much siilphur in the sulphate of baryta.

Thcnard has described six different combinations of iron

with the sulphuric acid, {Ami. Ch. Ivi. 5().) and among
them a supersulphate of the protoxide. It is obtained bv
adding concentrated sulphuric acid to a solution of neutral

sulphate of ihe protoxide. Although ] had often seen salts

precipitated from their solutions by acids, without receiving

an excess of acid, for instance the muriates of baryta and
of copper by the muriatic acid, yet I deterniined to examine
the fact more accurately. The fine grained white salt,

which I obtained in this manner, was freed from the acid

5.vhich adhered to it by water and spirit of wine, then dried,

dissolved, and decomposed. It appeared to contain exactly

the same proportions of its component parts, as the neutral

salt; and when it v\as evaporaied in a retort, it afforded

crystals of the same kind. Consequently Thenard's super-

sulphate is nothing more than the neutral salt, its whiteness

depeniiing only on the state of powder in which it is thrown
down bv the acid. Here therefore we could not expect to

find a conjbination answering to the sulphuret al a niaxi-

nium.
Thcnard, who considers the neutral salt which I have

examined as acidulated, although in a lower degree than

that which is thrown down bv the acid, describes a neutral

sulphate of an emerald green colour, which is obtained

when dilute acid is boiled with an excess of iroii filinirs.

The sulpliate, which I einployed in my analysis, had been
boiled with iron filings as long as there was any action be-

tween them, and yet it was by no means this emerald green

salt.

I now kept a solution of neutral sulphate of the protoxide

of iron in a gentle hiat for several davs in an op(.'n vessel,

and as it evaporated, I added water graduallv. During this

operation a yellow powder was precipitated. The salt

\^'hich was left at last crystallized in oblique rhombs, and
had an emerald colour. A part of this salt I took out; the

remainder I boiled with nitric acid, and afterwards exposed
it in a platina crucible to a heat approaching to ignition.

This mass, freed from nitric acid, was dissolved in water;

it deposited a red powder, which I afterwards found to be

sub-
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subsulphate oF (he oxide. The solution was evaporated to

dryness, and the remainder was heated in a platina cruci-

ble, in order to expel all the water. It weighed 5 7 gr.

When dissolved in water, it deposited some subsalt, of

which tb.e acid had been driven away with the water ot"

crystallization, and which, after ignition, weighed '24 gr.

'i'he solution in water v^as decomposed by addmg to it first

caustic ammonia, and then muriate of baryta. The red

oxide after ignition weighed 2' 16, answering to IMQS'gr.

of pure iron r the salt of baryta .9'7 gr. which contained

3'3 of sulphuric "^acid, or 1-333 of sulpiuir. Consequently

100 parts of iron bad been united with 89 of sulphur, that

is, with half as much more, within '5, as is contained in

the sulpburet at a minimuni. This gives for 100 parts of

fcnjphuric acid Gb-Ad ot oxide of iron, containing 20' 1 of

oxygen, or again, within '39, tb.e same quantity as we have

already found to be appropriated to the base uniting with

100 parts of sulphuric acid. According to this analysis, the

neutral sidplinto oj the oxide of iron consists of

Sulphuric acid 60-44 J 00-0

Oxide of iron .59-56 65'3

The yellow powder, which was deposited by the neutral

sulphate of the protoxide during the digestion in an open

vessel, which is considered as a neutralised oxide by The-
nard, is a subsulphatc. I placed it on a filter, washed it

very carefully, and dissolved it, while still moist, in pure

muriatic acid, the solution being effected without difficulty,

although the sanie salt when dry could only be dissolved

by long boiling. The caustic ammonia threw down oxide

which w( ighed '855 gr. alter ignition ; the muriate of

baryta '945 of sulpbate of baryta, weighed with the same
precaution, implying "321- of sulphuric acid. Conse-

quently 100 parts of sulphuric acid v.ere here combined

with 266 of oxide of iron, and the std'snlt consists of

Sulj)hLir;c acid 27-33 100

Oxide of iron 7'^"f'7 26"6

vSince ICO parts of sulj-iliuric acid neutralise Q^i-b of

oxide of iron, and in the subsalt take up -^QQ parts, that is

four times as much, it is evident that the same law prevails

here as with reuard to ilie subsalts of copper. I his gives

22 parts «^f sulpb.ur for 100 of iron, which indeed is one

quarter of the quantity of sulphur contained in the neuiral

salt of the oxide, l)ut stands in no simple relation to the

quantity of sulphur with u hich iron cati be combined with-

out the presence of a third body ; a proof that, untler cer-

tain circumstances, nature departs, in the case of coni pli-

cated
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cated bodies, from the proportions which she observes in

simpler combinations. VVe see here, that ahhough in the

neutral salt of the protoxide the proportion of the compo-
nent parts is determined by the sulphur and tlie iron, it

depends no longer on these elements in the subsalts of the

oxide of iron, but on the acid and the base, which unite in

such a proportion, that the acid lakes up a certain portion

of oxvgen in the neutral salt, and four times as much in

the subsalt : and this irregularity arises from the quantity

of oxygen in the oxide, which is not twice as much as in

the protoxide, but only once and a half. Hence the affi-

nity of the oxygen for the iron of the oxide forcibly intro-

duces a proportion for the sulphur and the iron of the salts

of the oxide, totally different from that which they have
originally a tendency to observe. In the salts of the oxide

of copper, on the contrary, similar proportions are ob-

served between the sulphur and the copper, because the

oxide contains twice as much oxygen as the protoxide.

These half steps, or half intervals, as they may be called,

in which a subsequent combination contains only half as

much more as a preceding one, will require, in future ana-

lyses of complicated combinations, a greater readiness in

calculation, and a greater precision of conception, than if

each step corresponded with a double proportion, or at

least with a multiple of some preceding step.

I have already mentioned, that subsulphaie of the oxide
of iron is deposited by a solution of the neutral sulphate of
the protoxide, and that the salt, which then crystallizes, is

of an emerald green, and ibrms obli(]ue rhombs. This salt

iS a triple combination of the neutral sulphates of the oxide

and tlie protoxide. The yellow colour-of the former turns

the blueish hue of the latter to a purer green. I have reason
to consider this salt as the same which Thenard supposed
to be a completely neutral salt of the protoxide. When
we dissolve the most regular crystals in water, we obtain a

solution slightly greenish, from which a small addition of
ammonia throws down a subsulphaie of the oxide. This
is at its first precipitation white or green, the oxide and the
protoxide being separated together; but after sonje minutes
the latter falls no longer, and the precipitate is the yellow
subsalt of the oxide, even in close vessels. Exposed to the
air, the solution of the sdt of the protoxide absorbs oxygen
very rapidiy, until the triple salt is formed ; and if

we boil it and cool it in succession for several days to-

gether, wc obtain a red syrup-like salt, which allords a

green
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erecn precipitate «j)on the ariditinn of cnii?tic ammonia
in great aijiuuiance. This is Thenard's su|:iersalt of sul-

])huric acid and black protoxide of iron. II, on ihe con-

trary, we add the aainionia by little and llttk, the salt falls

tlovvii at first yellow, and afterwards green. This uncry-
ftallizable salt is again a triple combination of the two
gaits of iron, and it is to be presumed that it contains one
of its constituent parts in twice or four times as great a

proportion as the emerald green salt. If we boil this salt

with nitric acid, it is converted into a salt of the oxide,

which, after the expulsion of the nitric acid, leaves a por-

tion of the subsall undissolved. The solntion of the neu-

tral sulphate of the protoxide is orange, but becomes light

vtllow when it is diluteii with water and decomposed by

an acid, as the yellow sails of iron lose a ureat part of their

colour bv the addition ofi an excess of acid ; but I do not

consider this circumstance as a proof of the existence of

an acid sulphate of the oxide of iron, as Thenard maintains.

Without doubt M. Thenard holds a distinguished rank

among the chemists of our time, and his results may be

considered as possessing coni?iderable authority. So much
tl.e more unfortunate is it when such a person ventures to

ground on such exjieriments, as liave certainly been made,
and considered as nnsalisfaciorv, by other chemists, a sy-

stematic essav, which discourages others from investigatmg

the subject, as tliey entertain no doubt of the accuracv

of the facts that are itdvanced in it.

Since I have not hitherto been able to discover any su-

persalt of the sulphuric acid and the protoxide of iron,

whatever probability there may be of the existence of such

a compound, there is hitherto no known saline compound
corresp(mding to the natural pyrites. May not the non-
existence of such a salt be the reason that this pyrites re-

inains so little altered, notwithstandins; its exposure to

moisture in our mines? So also its insolubility in dilute

sulphuric and muriatic acid depends on the inabilitv of the

livdrogeu of the water to combine with the sulphur in

more than one proportion ; while the pyrites contains pre-

cisely a double portion, as we shall see hereafter.

[To be continued.]
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!kLVT. Researches upon the Heat developed in Cnnilnstion^

and in the Coi/dtftsodon of rapoi/rs. Bead iffore (he French
Institute on the 24 th of February/ and 30ih ofNovember
1812. By Count Rumfokd, F.R.S. Lieiit. -General
in (he Service of (he King of Bavai ia, Foreign Associate

of the Imperial Institute of France, <!^c. &(c.^

i^TTRMPTs have been long made to measure the heal
v.'hich is developed in the conihuiition oi" infiamiDaljle

substance? ; but the results ot" the experiments have been
po coniradiciory, and the methods employed so little calcu-

lated to inspire confidence, that it is with reason that the
whole labour has been considered as not far advanced.

I have undertaken it ihrice wiihin these twenty years,

witliout success. After having niade a great number of
experiments with the most scrupulous care, and with an
apparatus long since contrived, and afterwards prepared bv
clever worknien ; i have nevertheless done noiljing v.-ortli'y

of being made public. A large apparatus of copper, up-
wards of twelve feet long, which I constructed at Munich
fifteen years ago, and anoth.er one not less expensive, madii
at Paris four years ago, and which I have still in my labo-
ratory, are testimonies of the desire which J have lono- en-
tertained to find the means of elucidating a question which
has always appeared to me of great importance both with
respect to the sciences and the arts.

I have now the satisfaction to announce, that after al!

my fruitless attempts, 1 have at length found out a very

simple method of nicasurmg the heat which is manifested
in comhu-^tion, and e\en with a precision which leaves

nothing; more to be desiretl.

Jn order that a proj.er esiimaie may be formed of my
method of opera mg, and of the confidence which mav be
reposed in the results (i'my exnerinicnts, 1 have exhibited
my appaiaius to the class.

The principal part of tliis apparatus is a kind of prismatic
receiver, 8 inches long by 4} broad, and 'il inches in heiHit,
constructed of very thin leaves of copper. This recipient,
wiiich may well merit the already celebrated name of Ca-
lorimeter, is furiii.,hed with a long neck or gullet near one
of its esirtmitics three o,u art er^* of an inch in diameter
and three inches high, which is destined to receive, and to
keep in its place, a mercurial thermometer of a particular

• Translated from a I'rcncli copy transmitted by the author to Sir Huni-
uhry D.ivy. to wbosc kitidiicss we urt> iudcbtfd feu- thj communieailor.—
fcoir.

iorni.
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form. This receiver has also anotl.cr gulk-t of an inch in

diameter, and An inch in height, siiuaied at the centre of

its upper part, \vhic!\ i& closed by a coil; f-iojipcr.

In the interior of this receiver,two lines fioin the bottom,

is a pecuHar kind ot worm, which receives all the products

from the comhu=tlon oJ' the inHan)n)able bodies which are

burnt in the expLrimentp, and w'liich transmits the heat

evolved in this combusuon to a coui-idcrabic mass of water

\vl)ich is contained iji the receiver.

This v.'Oi in, which is ("onsirucied of tl'in plates of copper,

occupies and covers tlic whole bottom of the receiver,

without touchi)ig, however, cither the sides or bottom, it

is a flat lube, an inch and a half broad at one of its extre-

mities, an inch broad at the other, and half an mch in

heitiht or thickness throughout. It is folded horizontally,

so as to pass thrice from one extienuty of the receiver to

the other ; and it is kept in its place by several small feet,

at the height of two hnes above the boLiom ot tlie receiver,

"i'he aperture which forms the mouih ot the worn), is a

circular hole in its bottom near its extremity, where it is

broadest ; and at this hole a vertical tube is soldered, an

inch in diameter and an inch in height, whicn enters a

quarter of an inch into the interior of the worm above the

level of the bottom.

'I'his tube passes through the bottom of the receiver by a

circular hole made for the receiver, and where it is soldered

:

its lower aperture, which is open, is seven lines below the

level of the bottom ot the receiver, and it is by this passage

that the products of the combustion are made to pass into

the v\orm.

The other extremity of the worm traverses horizontally

the vertical side of the extremity of the recipient opposed

lo that near which the products of the combustion enter

the worm.
'ihe svorm, before passing through the vertical side of the

extremity of the recipient, takes The form of a round tube

SIX lines in diameter, and a piece of this tube, an inch in

len2;th, is seen outs-ide of the receiver. This piece is in-

tended to enter another similar tube belonging to the worm

of a second receiver, which I call the secondary receiver,

and which is intended to receive the heat which might still

exist in the products of the combustion after they have

passed through the worm from the principal receiver.

In order to support these two receivers in the air, so as

not to touch the table on which they are placed, they are

buih fixed into squares of dry linden wood, made of

slicks
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sticks of an inch square each: a border of copper, three

lines in breadth, which descends quite round the bottom of

the receiver, serves to attach the receiver to its wooden
iVanie bv means of a row of very snial! nails. The body
of the receiver enters about one line into its frame, and
fills it up exactly.

The perfection or this apparatus depends csscnJiallv cm
the form of the worm, as will be seen v.hen we consider

the object for which, it is intcnflcd.

The products iioni iht- combustion beina al! elastic

fluids, and conseOjUently substances which canrsot conj-

niunicate their lieat except by proceeding; i)art!cle by pani-
cle to deposit it on ihe surface of rtie cold and immoveable
body which is destined to receive it, it became indispensa-

ble to arrange the apparatus so as to make these warm
fluids necessarily pass under and against a k;rc:e flat surface

placed horizontally and always cold.

J-*reviuus to making use of horizcMital worms constructed
ot flat pipes, 1 had tried more than once ihose of the com-
mon form

J
but they never answered mv purpose in a per-

fect manner, and I never could take any account of the
experiments in which they were em[iloycd.

There is no doubt that the form uhich I adopted for tb.e

worm of my calorimeter would be very advantageous for all

kinds of distilling ajiparatus.

One thing very im])ortant in the arrangement of my ap-
paratus, is the form of the thermometer which I use for

measuring the temperature of the water in the receiver,

'iliis thermometer, which I nKide myself ten years ago, and
which after undergoing many trials always appeared oood,
is a mercurial thermometer divided according to the^scale

of Fahrenheit. It is one of lour thermometers, all similar,

uhich I employed in my researches upon the cooling of
liquids inclosed in vessels, made at INIunich durino- the
winter of 1802-3. Its reservoir, which is cylindrical, is

only about two lines in diamtterj while it is four inches
liigh; and as the water in ib.c receiver of my thermoir.eter
is four inches deep, this thermometer always indicates the
mean ten perature of this liquid, ivhalever may be the tcm-
perature^ of its differcni strata.

I have trequently had occasion, in my different researches
upon heat, to notice the importance of this precaution

; and
I cannot conceive how we may expect to avoid great errors
in measuring the temperature of heated or' cold liquids, if

we negkci lo pay attention to them. For my own part,

I Ireelv
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I freely admit, that I have paid very little respect to som^
experiments which have been communicated to me, when
I knew that they have been pcrl'oriiicd in so ncgli<ient a
manner; and certainly I shall nevt-r throw awav lune in

endeavouring to build theories on their results.

In using the apparatus wb.ich I have described, it is ne-

cessary to have recourse to several precautions. Ii is easy

to see in the first place, that wlien it is necessary to deier-

njine the v-juantily of heat developed in the combustion of

any inffatnmable substance, it ii« indispensably necessary to

arrange matters in such a way as !o make the combustioii

lomplete ; and I am of opinion that it may be regarded as

complete, when the subshince burned no longer leaves any
residue, and burns with a bright flame without smoke or

smell.

The least srnell, particularly that which is peculiar to the

inflanmiable body which we burn, is an infallible indication

that the combustion is not j)erfect.

It was long before 1 discovered the method of burning in

a satisfactory manner the very volatile liquids, such as al-

cohol and ether 5 but I finally succeeded, as will {)rescnt;Iy

appear. I have frequently succeeded in burning his2,hly

rectified sulphuric ether, without the least smell of eiher

being perceptible in the room, and it was only under these

circumstances that I regarded the experiment as accurate.

As to the woods, I discovered a very simple method of

burning them without the least appearance of smoke or

smell. I procured from a joiner some ehipsof wood about

six lines broad and one-tenth of a line in thickness; and

by holding them between the fingers, or with a pair of

pincers, elevated at an angle of 45 degrees, and with their

edge in a vertical position, they burned like a taper, and

with a very fine fiarne.

The piece of wood which is burnt being very thin, and
being between two flat frames which embrace it very closely,

is exposed to the action of so strong a heat that it burns

completely. Ifverylliick chips are employed, a part of

the charcoal of the wood rcn)ains, particularly it" it be oakj

or any other wood which burns slowly; and in this case

tlie experiments are not good ; but in making use of thin

well dried chips, I have discovered that all kinds of wood
niav be burned completely.

In burningcandles, tapers, and oils in lamps, the only pre-

cautions necessary consist in arranging the wick in such a vvay

as to give out no smoke; then place the fiame conveniently

under
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under the aperture of the worm, and lo cover the apparatus

on all sides by screens, to prevent the flame from bemg
deranfred by the wnid.

There is in these experiment? a source op errors too evi-

dent to escape the most superficial observation, and to

which it is indisjK-nsable to pay attention. While the ca-

lorimeter is healed bv the heat developed in the combus-
tion of the inflammable substance which is burnt at tlie

aperture of its worm, it is continually cooled bv the cir-

cumambient air. It would doubtless be possible, by calcu-

lations founded on a knowledge of the law of the cooling

of the receiver, which might be discovered by particular

experiments, to determine the measure of the effect prr-,duced

by the coohng in question, and even with a certain degree

of precision : but it would be impo'^sible to appreciate by
this method, or by any other meihod known, the effects of

another cause of error, less ostensible perhaps, but certainly

more powerful, than that of the cooling of the external sur-

face of the receiver.

The azote which is mixed with the oxygen of the at-

inospheiic air is necessarily carried into the worm, with
the products properly belonging to combustion; and without

a precaution which occurred lo me to preveiU the effects of
this cause of ermr, by compensating for ihem, all my ex-

periments would have been useless.

Fortunately the method which I employed to prevent the

effects of this cause of error, was sufficient to prevent at the

same time those which micht have resullea from the cool-

ing of tlie external surface of the receiver.

As the receiver is not cooled tiy the atrnospheric air

which touches its external surface, or bv the azoie and the
other gases which pass through the worm with the pro-
ducts of combustion, unless the worm be warmer than
the surrounding air; and as on the contrary i^ is heated by
these same clastic fluids, always when its tempf^rafure is

lower than theirs ; by taking care that the temperature of
the water in the receiver is always at the commencement
of an experiment a certain number of degrees by the

thermometer ffive for cxaniplc) below the temptriture
of the air, and by finishing the experiment at the instant

when the vvcUcr in the receiver shall have acquiied a hiiiher

temperature than that of the air of the same number of de-
grees, the receiver will be fifoted by the air during hall the

time occupied by tiie experiment, and coolf-d during the
other half: the calorific and frigorific effects of the air on
the apparatus will be counteibalauced so as not to produce
any sensible effect on the results of the experiment, and
conscqurrn<y so as to require no correction.

Vol, 41. No. ISO. y^;>n/i8i3. T When
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When experiments are undertaken with a view to eluci-

date the phaenomt-na of nature, it is always more satisfac-

tory to avoid errors, or to coinpt-'nsate for them, than to rely

upon calculations to apjireciate their cflects.

As the law of the variation of the specific heat of water
at diflerent temperatures is not known, and as we are but
imperfectly acquainted with the true measurement of the

intervals of temperature which are marked by the divisions

of our thermometers; in order to prevent the effects of our
uncertainty on this head, as to the results of the inquiry in

question, f took care to make my experiments in a room
ni which the temperature varied verv little, and to confine

them to a very trifling elevation of the temperature of the

water in the receiver. It is true that I performed some ex-

periments in a room where the air was much colder, and
in which T filled the receiver with ice instead of water;

but these experiments were for a particular purpose, and
they are not arranged along with the others. Besides, they

never yielded results so constant or satisfactory as those of

the experiments made under other circumstances.

In order to give an idea of the confidence which may be

placed in the results of the experiments made with the new
apparatus which I have described, I shall subjoin the details

of an experiment made with the express view of discover-

ing the measurement of its perfection.

Having filled two receivers properlv attached to each

other, with water at the temperature ot the air of the room,
that of ^y^ Fahrenheit, I burned a taper under the mouth
of the principal receiver, so that all the products of the

combustion passed thnmgh the worm of the secondary re-

ceiver, after having passed through that of the principal.

Each of the receivers contained 2371 grammes of water.

The following were the results of this experiment

:

Time of the Ob- Temperature of the Temperature of the

servation. Water in the prin- VVattr in the secotr-

Hours. Mir.. Seconds. cipiil Receiver. t];iry Receiver.

9 37 55^ F. hb° F.

O 49 42 65 bb

56 15 70 55

10 2 52 75 55-1-

9 32 80 55%-

16 34 85 55f
23 54 90 55^

27 .. •• 56

31 40 95 56i
39 35 100 b^^

47 40 105 bQ\-

It
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1

It would seem from the results of this experiment, that

the water in the secondary receiver only began to be per-

ceptibly heated after that which had been in the principal

receiver had been already heated from 15 to 20"; and as I

proposed to mvself, froni the commencement of this work,

never to continue an experiment longer than the tempera-

ture of the water in the principal receiver was raised to 10

or IS** F. it may be conceived that as soon as I had learnt

by this experiment how much lieat remains in the products

of the combustion, after they have passed through the

worm from the principal receiver, I renounced the project

which I had first conceived of working with the two re-

ceivers joined together. As it was evident, from the re-

sults of this experiment, that the second receiver could

never be sensibly affected, or indicate any thing, notwith-

standing the confidence which I ought to have in the in-

dications of the first, I have taken the resolution to get rid

of it.

We shall see by the description which I have given of

this apparatus, that we may make use of it very convenientlv

In ortler to determine the specific heat of the gases, as well

as that which is manifested in the condensation of vapours,

and generallv in all the researches for measuring the quan-
titv of heat communicaied by a given elastic fluid in its

cooling; and as it would be very easy, by a simple process,

to separate con)pleiely the products of the vapours con-

densed in the worm, and of the ga^es which pass through

it without beinci condensed, I do niit refrain from hoping

that this apparatus will become useful as an instrument lo

be emploN'ed in cheroic.nl analv ses. Besides, this will be

only an extension of the method already employed with

so much success by M. Saussure and by Messrs. Gay-
Lussac and Thenard.
As soon as n)y apparatus was finished, I was anxious to

ascertain what (]ii:uuity of heat T should find in the com-
bustion of wax and of olive oil, that I miaht afterwards

compare the results of mv ex])erimenfs with those of

M.Lavoisier; and as I have the most implicit confidence

in every thing which this most worlhv man has published,

1 was desiroOis to find in this comparison a proof of the

exactitude of my method, and at the same time a confirma-
tion of M. Lavoisier's calculations.

§ I. Heat developed in the Comlnistion of JVax.

The air of the room bciiie. at the temperature of (51° F,

27BI grammes of water at the temperature of GG!^ F. were

T 2
'

placed
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placed in the receiver ot the calorimeter (incliuling the

quantity oHhis li()uicl which represents the specific heat of

the instrument) ; and a lighted taper having been placed at

the mouth of the uorm, the calorimeter was heated for

13 minutes and 26 seconds. When the thermometer an-
nounced that the water had acquired the temperature of

GQ° F. the taper was extinguished.

As I look care to weigh the taper before lighting it; on
weighing it again at the end of the experiment, I found
thai I '63 gramme of wax had been burnt.

In order to express the results of this experiment in a

way to render them palpable, and at the same time easy to

be compared with the results of other similar experiments,

we shall shovx how niuch water at the freezing point, the

heat manifested in the combustion of l-Os gramme of wax
which were burnt, must have boiled under the mean pres-

sure of the atmosphere.

The interval upon the scale of Fahrenheit's thermometer,

between the freezing and boiling points, being ISO degrees;

if, in order to raise the temperature of the water in the ca-

lorimeter 10 degrees, we must burn 1*63 gramme of wax,
29-34 grammes must be burnt in order to raise it ISO de-

grees: and if 29*34 grammes of wax can furnish a suffi-

ciency of heal in their combustion to raise the temperature

of 2781 grammes of water 180 degrees; one gramme of

the same flammable substance ou^hl to furnish enough to

heal 94" 783 grammes of water the same number of de-

grees.

Consequently, one pound of while wax, or of a taper

which we burn, ought to furnish in its combustion enough
of heat to raise 94*783 pounds of water from the freezing

to the boiling point.

In order to ascertain how many pounds of ice the same
quantity of water would be capable of melting, we have

only to add to the number of pounds of 'water at the tem-

perature of ice which this heat is capable of boiling, the

third pari of this number, and the sura will express the

weioht in pounds of this quantity of ice*.

Fur wliiie wax therefore — 91*785

-I-31-395

= 126*380 pounds of thawed

ice for one pound of the substance burnt.

* It is known that the sane quantiti; of heat which is necessary for

tnelting one pound of ice, would be sufficient for heating and boiling three

t^uarters of a pour.d of water at the temperature of ice.

Before
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- Before comparing the result of this experiment with that

of an experiment made with the same substance by M.
Lavoisier, I shall give an account of tv/o other experiments

made by myself with wax, and my readers will no doubt

be struck with the uniformity of their results. It is in

fact so remarkable, that I should scarcely dare to publish

them, it I had not proofs that all my experiments were

really made and registered before commencing any calcula-

tion on their results, and if I was not certain that those w ho
prefer adopting my method, by using the same apparatus,

will have tlie same results, if they repeat my experiments.

As the method of proceeding in making these experi-

ments ought to be now well known, I can without incon-

venience suppress the details, and give only the results of

the experiments.

I shall begin with three experiments made with bees

wax ; and in order to render them easy to be compared^ I

shall present them together in a table.

Experiments made with Bees Wax.
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of the air was only a few degrees hiohcr than that of ice

(a circumstance with which I cannot be acquainted), ihe
quantity of aztjle which must have entered into the calori-

meter with the oxygen emj^loyed to keep up the combus-
tion, is so great, that it would be sufficient to account fur

tlie diflerence; but the very great difference which exists

between the results of our experiments made with oil of
olives, proves that one or other of our processes must have
been faulty.

§ II. Heat developed in (he Combustion of Olive Oil.

The mean result of several experiments made with oil of
olives gave me as the measure of the quantity of heat de-'
veloped in the com!)ustion of one poimd of this substance,

90-439 pounds of water heated 1S0= of Fahrenheit, or 120
pounds of dissolved ice, oniitiing fractions.

In the experiments of M. Lavoisier there were Upwards
of 148 pounds of ice dissolved by the heat which appeared

to result from the combustion of one pound of this oil. It is

true that this excellent cxperinK'Uter has himself regarded

this result as too great, and he adds with becoming mo-
desty, "We shall probably be obliged to make considerable

corrections in most of the results which I have given; but

T di' not cosider this a good reason for delaying to assist

those who may purpose to engage in similar inquiries."

§ III. Heut developed in ihe Comlustion of purijied Oil (f
Colsa, such as that which is sold in ParisJor Lamp Oil.

As it appears very probable that all the tat oils which are

perfectly pure, are composed of the same elements, I was
anxious to know if oil of culsa, purified with sulphuric acid,

would not give out more heat in its conilnistion than oil of

olives when burnt in its natural state. The results of three

experiments made v\ith juirificd oil of colsa, convinced me
that in fact this oil gives more heat in its combustion than

olive oil : the difference is even considerable, and more than

1 iiad suspected.

With the combustion of one pound of refined oil of

colsa 93-073 pounds of water heated 180°,

one pound of olive oil 90*439 ditto ditto.

Chemists are best qualified to inform us if the quantity

of incomhustihle matter separated from the oil of colsa, in

refining it, be sufficient lo account for this difference.

On comparing the results of the experiments made with

bees wax with those of purified oil, it seems that, the weight

being equal, these two substances furnish in their coinbus-

tiun
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tioii nearly equal quantities of heat; and as this ought to l>e

the case, in fact, according to the quantities of con)bustibIe

matter which these substances contain, this result is made
in order to give coiiiidence to the ijieihod of measuring tl c

heat which is developed in combustion.

With the combustion of cnie pound of bees wax 9J'()32

pounds of water were heated 100'', and with one pound ot

refined oil 93*073 pounds of water were heated ISO'^.

As the object which I had cliiefly in view in these ex-

periments was to determine the quantities of heat which are

developed in the combustion of [)ure hydrogen a-.id caibon;

in order to render this new method useiul in chemical ana-

lyses, I attached myself particularly to inJlanimable sub-

stances vvliich have been analysed with the greatest care.

§ IV. Estimate of the Quantities of Heat developed in the

Coinbwttion of tiydrogen Gas and Carbon.

Several attempts have been made to determine these in-

teresting questions by direct experiments, by burning p«/ff

hijdyogen^ or hydrogen gas, and pare charcoal; but the re-

sults of these inquiries have been so variable that we can-

not rely upon them.

According to Crawford, the heat developed in the com-
hustion of one pound of hydrogen gas is sufficient to raise

the temperature of 410 pounds of water to 180" F. hut the

estimate of M. Lavoisier is much lower : accordinii to him,

this lieat could raise only 221 '69 pounds of water to this heat.

In return, M. Lavoisier estimates the quantity of heat

developed in tlie combustion of charcoal nmch higher than

Mr, Crawford. I have a great many reasons for thinking

that botli estin)ate too highly ; and if this opinion be con-

firmed, we shall be obliged to estimate the heat developed

in the combustion of hydrogen even a little higher than

Mr. Crawford, in order to account for that which was ma-
nifested in my experiments.

According to the results of several experiments made five

years aot), ii appeared to me that the heat develup^^J. in the

ccnnbustion of one pound of charcoal, dried as well as possi-

ble before being weigiied, by making it red hot in a crucible,

was not fit to raise more than 5L' or 54 pouinls of water

from the freezing to the boilino point.

Accordinii to Crawford, this heat ought to be sufficient

to boil 57'6o6 pounds, and acordmg to M. Lavoisier

72'475 pounds.

We shall see how these estimates agree with the results

of my experiments.

T4 As
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As tlie experiuicots made with wax have given very

tinifonii reduks, and as the analysis oF this substance has

been effected with great care.T s!iall show how the qp.antities

of hydrogen and carbon which are found in this substance

agree with the qu.mlity of heat whicli it furnished me in

combiistitn.

According to the analysis of GaN'-Lussac and Thenard^

one pound of this substan.ce contains

Carbon O'Sl 791 i

T? u J ,x , . ^ . f pound.Iree hydrogen.. O-JlQlJ ^

If we adopt ihe calculation of Mr. Crawford both as to

the heat furnished by the hydrogen_, and that furnished by
the carbon, we shall hive :

For the heat which ought to be furnished by
0'8i79 pound of charcoal, at the rate of 57'Co6
pounds of water at the freezing point n)ade to boil, ''°''"bt,ir!i"""

per pound of charcoal liurnt 47*116
For the heat which ousht to he furnished in the

combustion of 0"I191 pound of hydroien, at the

rate of 410 pounds of \Vater boiled, per pound of

hydrogen burnt 45*831

Total heat which ought to be furnished by the

quantities of combustible matters (carbon and
hydrogen) which are found in one pound of bees

wax .". 95-947
Quantity of heat furnished by one pound of

bees wax in its combustion, according to mv ex-

periments 94-662
If we adopt the calculations of M. Lavoisier, for the heat

furnished by the carbon and hydrogen in iheir combustion,,

we shall have :

For the heat which ou;j.ht to be furp.ish-:^d by
.0*8179 pound of charcoal at the rate of 72*375
pounds of water heated 1 SO"" per pound 59*059

For that which ought to be furnished by 0*
I 1 91

.pound of hydrogen at the rale of e<2i-6-i pounds
water 1 80° per pound 26*403

Total heat which ouuht to be furnished bv the

combustible matter in one pound of bees wax , . . ? 3*462

;
From the results of these calculations, it will be set^ii

that tho"se of Mr. Crawford asrree much better with my ex-

periments than tliose of M. Lavoisier.

Let us now see how the results of the experiments made
with the fat oils agree with the estimates of Messrs. La^-

voisier and Crawford, , Ac-
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According to the analysis of Messrs. Gay-Lussac and
Thenartl, one pound of oil of olives ought to contain:

Of carbon 0-772! pound.

hydroiien at liberty . . 0-1208 pound.
According to the calculation of M. Lavoisier,

P.iundsof Water
heated 180''.

For the 0'7791 pound carbon 55-881 lb?,

and for the 0- liOS pound hydrogen 26-78 lbs.

Toial 82-661

And acc<irding to the calculations of Mr. Crawford,

For the 0-7721 pound carbon 41-47S lbs.

and for the 0-120S pound of hydrogen 49-528 lbs.

Total 9 i-006 lbs.

According to my expcrinietits, one pound of refined oil

of col.sa has furnished a sufiTcittncy of heal to raise 93*073
pounds of water to 180", and one pound of oil of olives

sufficiently to heat 90-43bJ pounds of the same water.

It lesuks from all these comparisons, t}iat the estimates
of Mr. Crawford agree much better with the results of my
experiments than those of M. l>avoisier.

[To be continued.]

XLVir. An Accouvt relative to the Situation nf His Ala-
jcsfy's late Ship Royal George, sunk at Spithead in the

Year 1 782 ; together with the Value, andA'ieans ofraising
her. By Mr. J. Hicks, of No. 22, Charlotte Street

^

Ralhlone Place.

It has been conjectured by many, that the Royal George
must be nearly covered with sand and mud, and that any
attempt to raise her would be fruitless; and also, tliat in
the event of her being raised, the hidl and her stores must
be so decayed and injured by ihe length of time she has
been sunk, that the produce would not pay for the trouble
and expense; which has induced me, at the request of
many friends, to give an account of her situation and value,
with the expenses of raising her.

After showing my plan, mode), &c. to the Lords of the
Admiraltv, I received an r)r(kr on the 6ih of Aui2;ust last,

informing mc their Lordships had caused directions to be
given to Admiral SirRioliard Bickerton,Barl. af Portsmouth,
to call together a Comamtee of the most scientific Captains
who might be at that port, with the Commissioner, tlie

Master
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Master Attendant, and the Master Builder of the Dock
Yard, tq, inquire into and report upon the probability of
success attending my plan, and for me to proceed to Ports-

mouth with my model, &:c. for the consideration of the

Committee, and tt) take soundings uj)on her, &c. which
was accordintily done by me and two of 11 is Majesty's pilots

(Mr. J. Paddon and Mr. R. HartHeld), with poles, leads,

and lines, in September last. The result proved that no
deviation had taken jdace since I took soundings first (which
was two years after she went (Ipwn). The report Irom the

Committee to their Lordships proved so favourah'e and
satisfactory, that they were pleased to obtain an Order in

Councd, ihat my proposal should be acceded to; namely,

that I should be allowed to raise the Royal George at my
own expense, and receive as my reward, should [ succeed,

the ship with all her stores, guns, and other articles con-

tained in her.

The Royal George lies in the middle of the best anchor-

age at Spithead, in thirteen fathoms at low water, and on a

bed of stiff blue clay, in which she has not sunk seven feet,

the bed of the sea close along side and for a considerable

distance about her a perfect level, no sand, nor any other

obstruction further than the natural sediment of water, of

which there can be but little, as the pilots and myself could

distinctly hear the poles and leads strike the decks.

References to the Plate. (Plate \\U.)

A. The Royal George, showing the position she now lies in.

B. Shows a frame-work and stage, to be put down on
the bed of the sea, close to each side, and on the deck of

the sunk ship, fore and aft, by which means the diving

machine, bell, and the purchases, can be lowered to any
part with exactness and nicety, which could not be accom-
})lished in any other way.

C. Represents a temporary house for the men, which will

save much time and ilie expense of a vessel.

D d. Trusses, of which there are to be fourteen, supported

by the frame-work, with the upper blocks, till the whole are

ready for the lifting ships.

Ee. The upper block, with a reaving fall.

F. The clasp purchases in the lower deck port-holes,

forming two treble blocks each, with seven-inch rope, which
will lift upwards of 5000 tons.

G. Front view of the clasp purchase made of cast iron,

three feet three inches by two feet eight inches.

H. Side view of ditto.

/. A
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/. A claw hook (with a screw and horned nut) to be

turned up when the chisp purchase is in the port-hole by a

man in the diving machine, which prevents the possibility

of its faUing out.

K. Lifting ships.

L. Low water Hne.

J\/. Bed of the sea. ,

N. Gunwale of the lifting ship.

Estimate of the Value of the Ship^ Stores, c^c. and of the^

Expense of raising her: taken from good Authority.

Estimate (f Value.
No. £. s. di.

Guns, iron, 32 pounders 28 £l340"l
1-2 10 . . 300/

^1840at ;^'i per cwt. 1,840

Brass, 24'} dolphins and f 28 . .148-1-7.

123 chased L 19«' 589 j
5^2073 at ;^"10 per cwt. 20,730

Round shot 32 1680"^

24 i960 V ;ri230

12 3OS0J
at 125. 6d. per cwt 76S 15

Tons.

Iron ballast 200 at ;^ 5 per ton 1000
Coals .50 at 2 5 112 10^0
Cables and cordage* GO at 70 4,200 'o
Sails 500
Copper, &c. on her bottom, co^t 2,0^0/.

;

'I

worth above three- fourths as old copper j
' ^'

Beef, 11 tons; pork, 13 tons; butter, 2 tons j

jK-ase, 13 tons; flower, 8| tons; powder,
11 tons; spirits, wine, vinegar, and water.

The casks that contain the above,copper hoops, "I - ^ '

&c - |500

Cash, and other valuables , 5,000

Hull, 2,046 tons burthen, worth 80,000/. 7 « n
when lost, one quarter is j"

-°'"^^
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Estimate of Expenses,

Cast iron queen i)osts, for trusses <^2?4
Shoes for soumlino: poles 14

Clasp pinchases, with theaves and pins 896
Diving machines, ivjll, ballast, and frames .... 556
Two cast iron winches (shifting power) 160
Twenty-four beds 255 ,^'30 O
Divers' dresses 5]7
Firehearih 25
Stove 5

Camp forgti (complete) • 25

Tools^ &c 60 o

8
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Mr. Hicks has issued the folK:)wing Proposals for raising

by loan the sum of ten thousand pounds, in one hundred
shares of one hundred pounds each : to be ap!)licd to the

purpose of raising His Majesty's ship Royal George, sunk
at Spithead; which, upon the representation and recom-
mendation of the Lords of the Admiraltv, His Royal High-
ness the Prince Regent has been eraciously pleased, in the

name and on the behalf of His Majesty, and by and with

the advice of His Majesty's most honourable Privy Council,

to give to Mr. James Hicks (late Secretary to the Hon. Sir

Henry Edwin Stanhope, Barl. Admiral of the Blue), the

hull, furniture, naval, victualling and ordnance stores of

the said ship (which is copper bottomed), estimated at up-
wards of Fifty Thousand Pounds 1

The plan has been seen and approved by most of the su-

perior mechanics in the kingdom.
It is proposed in the event of the ship being raised, (of

which there is not tlie least doubt,) that the subscribers shall

be repaid their pnb?cription money out of the first property

recovered: and half the remaining sum to be equally di-

vided among the subscribers, immediately after the sale of
the ship, furniture, nayal, victualling, ordnance stores, and
the materials, in proportion to the number of shares sub-
scribed.

The Lords of the Admiralty have kindly consented to

furnish Mr. Hicks with all the timber, iron, ropes, blocks,

mooring anchor^, cables, bridles, buoys, &c. equal in value

to^lS>000, together with the lifting ships and as inany
men and officers as will be requisite ; and for which their

Lordships only require ;^'600O to be deposited in their

hands, to cover any loss that may arise by conversion, wear
and tear, he.

;
(which, upon a fair calculation, cannot ex-

ceed one-fourth of the whole amount of the subscription ;)

of which sum Government require only ^/^ 1 000 to be de-
ptjsi'cd upon Mr. Plicks's conmiencing his operation.

Tlie Lords of the Admiralty have agreed to take back all

the stores, which may be issued to Mr. Hicks, at a fair

valuation after they shall be done with.

ConiUliovs.

The subscribers to pay the deposits on their respective

shares into the hands oi Messrs. Smith, Pavne, and Smith,
and Messrs. Hammersley, bankers, as I'ullows :

At the time of subscribing, or (> ,-^^ f on each
when the subscription is fulli

^~
\ share.

On the 24th May iO o
Oij



302 Royal Society,

On the 1 4th June £bO
On the Ist July 15

But it is presumed that the whole ot the subscription will

not be called tor, and a committee will be formed from

amonij the subscribers, to see the due application ot the

nioney.

N. B. Half shares will be admitted.

Particulars of an estimate of expenses, together with a

copy of the Order in Council, may be seen at each of the

said bankers; also at Mr. Hicks's, 22, Charlotte Street,

Fitzroy Square, where the model and plans may be in-

spected, from eleven till live every day, except Saturdays

and Sundays.

XLVIII. Proceedings of Learned Societies.

ROYAL SOCIETY.

.April 1. JL hp: Right Rev. Dr. Goodenough, Lord Bishop

of Carlisle, in tlie chair. Sir Everard Home communicated

some additions and corrections to his paper on the Narval.

Since writinii; the first part of it, he lias had an opportunity

of examining the heads of both male and female narvals;

he found in the male a tusk of four ftet long, and what he

calls a milk tooth imbedded in the substance of the skull

about nine inches long ; and in a young female, two milk

teeth eioht inches long likewise imbedded in the skull

:

hence he concludes that the latter has two tusks of an

equal lencth, and that the fornier has a tusk and a milk

tooth. The tusks of the narval are hollow towards the

point, and solid where they are united by a process to the

skull.

Dr. C. Wells communicated an account of Harriot Trcst,

a woman who has her left shoulder, arm and hand as black

•as the blackest African, while all the rest of her skin is very

white. She is a native of Sussex ; and the account she

ffives is, that her nxuher set her foot on a lobster during

her pregnancv. Dr. W. describes the appearance of her

skin, her blue eyes, and general comelines-, with much mi-

nuteness, as she was a patient in the hospital to which he

is physician. He hence infers that blackn.ess of skin is no

proof of difference of species, and alleges that the sun does

not blacken but rather whitens the skin.

April 8. Lord Morion in (he chair. Conclusion of

Dr. Wells's paper. The doctor indulged a variety of specu-

lations j supposed with V^vluey, that the Egyptians were

neirroes :
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negroes; conceived that the want of civilization contributes

to make the people black ; and referred to various South-sea

islanders and others, lo sanction this singular fancy. The
length of these conjectures prevented the reading ot a valu-

able paper bv Professor Berzelius and Dr. Marcet, which

was in consequence postponed till the next meeting of the

Society after the holidays, on the 29th of April,

GEOLOGICAL SOCIETY.

Jpril 2d, 1S13. W. li. Pcpys, Esq. Treasurer, in the

chair.

The reading of a memoir by Mr. John Farey, Sen, on

the Ashover denudation in the county of Derby, was be-

gun. The first part of this paper consists of minute local

observations, incapable of abridgement, relative to the in-

osculation ridee.s, the basset ridges, the partial incurvation

of the beds, and the ascertained or supposed faults.

^pril <23d. The President in the chair.

Thomas Gregorv, Esq. of Bavswater—Thomas Botfield,

E-q. of liopton Court near Bewdley—were severally elected

members of the Society.

A notice by the Rev. J. J. Conybeare, M. G. S. relative

to the slate of Tmtagel in Cornwall, was read, and thanks

were voted for the same.
The slate quarries of Tintagel are situated close to the

sea, about six miles N. W. of Camelford : they are worked
on a large scale, and are celebrated for the excellent quality

of the roofing slate w hich thev afford. No dykc^ of granite

or of porph\rv have been observed in this rock ; but there

are veins which afiord quartz, ruck-crystal of great trans-

parency and beautv, calcareous spar, chlorite, and in some
nistances adidaria. The slate of Tmtagel appears to bear

a near resemblance to that of Sno'vdon, and like it

occasionallv jircHents the impressions of bivalve shells.

The reading of Mr. Farcy's paper on the Ashover denu-

dation was concluded, and thanks were voitii tfir the same.

Tliis portion of Mr. Farev's paper contains a dclaikd ac-

count of the several strata represented in the maps and sec-

tions, beginning from the lowest of those that are known.
'Ihe fimdamenial rock of Derbyshire is the fourth lime-

stone. It is supposed to lie at the depth of about 330 yards

below the level of the river Amber in Ashover valley. It

rises towards the surface under Matlock valley, and actually

bassets in Grif^'-dale. The thickness of this bed is un-

known ; but as the deep vale of the Dove is entirely exca-

vated in it, without discovering the bottom of the bed, its

-V thickness
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thickness cannot be less than 350 or 400 yards. It is ge-

nerally a pure calcareous freestone, of a whitish yellow co-

lour, disposed regularly in very numerous strata. These

consist either of very white marble, or of aggregations of

small rhombic crystals : towards the top it is very compact

and porcellanous. f'ew of the beds arc without organic

remains : in son)e are found small anomiaj, in others en-

trochi, or turbinated shells, cornua ammouis, nautili, and

branching coralloids. 'i'his rock is superficially cracked,

so as to present a columnar appearance. Beneath it is

much rent, and abounds in shake-holes and large caverns

with water-swallows. Some of the fissures connected with

the surface are filled with clay sand and quartz pebbles.

The veins are filled principally with calcareous spar, heavy

spar, and fluor spar: they also contain in their upper part

galena, calamine, manganese, red iron ore, white china

clav, and steatite.

Upon the fourth limestone lies the third toadstone. The
most eastern basset of this rock is at Bonsall upper town.

Its thickness in dilTerent parts is very various, from four

feet to eighty yards. Its usual appearance is that of a

cavernous stony mass, of a dirty purplish brown hue.

Often it is of a dark blue colour with shining specks, as

hard and sonorous as cast iron, also of a light green or

blueish gray colour, and rarely it appears as a gritty yellow-

ish stone called Dunstone. Its structure when recent is

amyodaloidal, the cavities being filled with green or white

globules of calcareous spar. The veins in the limestone

above and below this stratum have rarely if ever broken

through it ; but rents proceed from these into the top and

bottom of the toadstone, in which galena and the usual

veinstones are sometimes found.

Third limestone.—The most eastern basset of this rock

in the line of section is on the western slope of Masson
Tor. Its avera2;e thickness near Matlock is about 80 yards.

Its colour varies from gray to brownish black. It includes

several beds of limestone, with layers of dark gray nodular

chert. Its organic remains arc numerous, and it abounds

in mineral veins that afiord galena, calamine, and blende,

cn)beddtd in calcareous spar and heavy spar.

Second toadstone.—^The m.ost eastern basset of this rock

is in the bed of the Dcrwcnt. Its average thickness is

orcatcr than that of the third toadstone, and it does not ap-

ncar liabie to such variations of thickness as that rock. la

external characters it does not greatly differ from it, except

that it contains narrow veins of fibrous calcareous spar.

Second
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Second limestone.—The most eastern basset of this rock

is in Matlock high Tor. Its average thickness is about 80

yards. Its colour is yellov.-ish or blueish gray. Some of its

beds are magnesian limestone. Its principal organic remains

are entrochi. It contains metallic veins of galena^ calamine,

and, as it is said, of copper.

First loadstone.—The first regular basset of this rock ap-

pears to be in Matlock high Tor. Its average thickness is

about 28 yards. Its general characters differ little from

those of the third loadstone, except that it seems dispL.sed

in more reauiar bed-! or strata.

First limestone.—The average thickness of this rock is

60 yards. Its usual colour is lightish gray : near the top

it incloses beds of svvinestone interlaid with dark or striped

chert. The organic remains of this rock are ^nomice,

entrochi, nautili, and other shells, together vi'iih many co-

ralloids. It abounds in caverns and water-swallows^ and

in numerous metallic rake veins, or long vertical rents.

Massive fluor (blue John) and elastic bitumen occur in this

rock.

The great or limestone shale.—The average thickness of

this rock is about 150 yards: its general character is i:iat

of a black or dark brown shale, inclosing beds of a soft

yellowish sandstone, and "of a dark blue limestone; also

thin beds of clay, ironstone and septaria. Its organic re-

mains are not numerous, consisting chiefly of anomife,

iriysB, helices, and a few vegetable impressions.

First or millstone grit.—The avt.rage thickness of ihisf

rock is about 140 yards. It is generallv a white or yellow-

ish coarse-grained freestone in thick beds : but at the upper

part of the rock is a considerable thickness ot soft mica-
ceous thin beds. Its organic remains are large reeds and
flag'', and occasionally coralloids of a horn-like appearance.

Coal formation.—This lies on the millstone grit, and
consists of eighteen beds of grit and of shale; the aggre-

gate thickness of which is 706 yards, and presents the usual

characters of the independent coal formation,

PHILOSOPHICAL SOCIETy OF LONDON.

In the course of last month the president, Dr. Leftsom,
delivered a lecture on Intemperate Drinking.

Dr. Lettsom commenced by observing, that one of the

earliest objects of discovery, nearly cofval with the lirst

"Tiistory ot man, and the knowledge of it, preserved to the
present time, is that of intoxication, or the improper use

\^ol. 41. No. 180. Jpril 1813. U o(
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of things which tend to excite inebriation. After poinlin^

out the knowledge of metals, and the manner of working

them, evidenced by Tubal Cain, the lecturer said, that al-

thouiih metallurgy had been brought to a considerable de-

gree of perfection before the deluge, it might be presumed

from the silence of ihc sacred historian, that feriTicntation,

so essential to the production of inebriating liquors, had

not been discovered. Noah, who planted the vine in the

valley of Mount Ararat, (Baris or Luban, described by
Touniefort, who visited it, as the finest valley in Persia,)

appears to have been ignorant of the effects of the fer-

mented juice of the grape, till he had experienced its in-

ebriating influence. The memory of the great patriarch

was preserved by various rites, till at length the knowledge

of their origin was lost, for which those rites had been in-

stituted, probably hastened by the confusion of tongues,

and emigration and dispersion which ensued, about 600
years after the patriarch had settled in the valley of Ararat,

in these ceremonies they religiously preserved the nmnber
nine, constituting the eight persons saved in the ark, with

the dove, the messenger of the cessation of the flood. These

cereuionies were conducted with secrecy and awful pomp,
as early as 1400 years before the Christian aera, particularly

at Eleusis ; ceremonies strongly resembling those of free

mason rv in all the lodges in Eurojie. They were introduced

into Europe as early as the Crusades in the 11th century,

and the same mystic numbers continued, as i:iine, or three

tinies three, the root of nine.

On the origin of drinking healths, the learned lecturer

related the manner of that of Rowena, the daughter or niece

of Hentrist, to Vortigern, king of the Britons.—" She came
into the room where the king and his guests were sitting.

Making a low obedience to him, she said, * Be of good

health, lord king !' Then having drunk, she presented the

cup on her knees to the king, who replied, * I drink your

health,' and drank also." This is said to be the origin of

the practice of drinking healths; but the President ol)served,

that it was certainly in use as early as the time of Homer,
and from the account in Jamblichus, in the Eleusinian or

IViasonic ceremonies also, accompanied with libations of

wine to the mystic nmnber nine. Man, endowed with sen-

tient organs to receive and convey impressions; with intel-

lectual faculties to analyse and modify perception ; with

powers to evolve thought and constitute mind; and upon

whom are conferred the possession and government of the

worldj enters into his wide domain more helpless and weak
thaftv
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tlian the animals destined to his use, or subservient to his

subsistence; for, as the impulse cf instinct is sooner ex-

cited, than the evolution of reason is matured, their wants

are supplied with htile care, and less rejection, and where

animal <rratification alone constitutes the summit of happi-

ness. But with man, impressions are as varied and nume-
rous as the objects of creation, and the operations of mind
co-extensive with nature, wliich subject him to feelings of

pleasure or pain, of gratification or dislike ;— his passions ,

hence become hasty and violent, or slow and teuiperate

;

and whilst the latter conduce to intellectual character and
dignity, the former sink him to sensual and animal depra-

vity.

The human mind is an existing something, that revolts

at quiescence ; this spring for exertion is often a source of

intellectual improvement, by exciting its energies, till

mind itself, as it were, creates mind and action ; bold and
vehement figures spring up, which wing the thoughts witli

fire; an animated expression of sentiment, which pervades

the whole frame, as blood runs through the veins. i)Ut if,

from the want of stimulus, this actiou of the mind is sus-

pended, or weakened, some exeiiement is sought for, to

obviate the horrors of this suspension of the mental func-

tions ; and no excitement is so generally grateful, as liquors

that have acquired more or less potency by the process of
fermentation.

After having shown that where a succession of various

functions and amusements keeps the mind in continual

occupation, the desire for stronir drink is regulated in a
great measure by the climate, and din)inishes or increases

accorduicf to the variation of the temperature, the lecturer

proceeded to observe, that in Europe and other civilized

regions fermented liquors are principally produced froin

sugar, grape, or grain, and the quantity of spirit made in

this knigdom alone amounts to 80,000 tons, which jiroduce

a revenue of four millions annually, and destruction to

health, happiness, and morals.

"^llie accretion and nutrition of the body is principally

produced l)y the solids taken into the stomach. To dividi.-,

dilute, and assinnlate these, fluids are requisite as menstrua,
and the thinner and purer they are, the better they are

adapted to these purposes ; and hence the lecturer concluded
that water must appear the most pronunent, airreeal)ly to

the poet of health*. Next to simple water, lyder, beer, and
those fluids which contain the least alcohol, may be ranged 5

f V dc Armstrong, book 1.

U 3 and-
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and wines, of course, arc more safely admissible than spirits,

either in their pure or diluted states : all these fermented

liquors, however, contain more or less alcohol, and in this

proportion are they more or less safe or injurious *. The
learned doctor here presented a moral and physical

thcrn)ometer. or a scale of the proiiress of kmperanf e and

intemperance produced by differeiit liquors; and, having

submitted some conjectures respecting the ac'tinn of spirits

on the stomach productive of intoxicaVion,-proceeded to the

consideration of some of the unh^ippv efTecis of insenipe-

rance :—loss of tone of the stomach and its digestive powers

—disorganization of the functions which prepare, assimi-

late, and eonvev the animal iuices for the nourishment and

health of the bodv— hard, scirrhous, enlarged and ulcerated

liver, jaundice, dropsy, 8rc. &c.
[fo be cor.tinued.]

EDINBUUGH INSTITL'TK.

At a general meeting on Wednesday, the 14th of April,

the following among other communications were received.

I. Account of a vcw Gun-lock and Breech, invented by

Mr. James Tliorr.son, Guri-inahcr, Farliarnent Square.

Mr.Thomson exhibited to the m.eeting a beautiful fowling-

piece, with his improvement, which is applicable to fire-

arms of all kinds, and consists of a circular pan, with a cy-

linder closely fitted to the outside. Ihis external cylinder

serves to cut oiF anv superfluous powder, by v.hich means
the pail can never be over-primed. It also keeps it per-

i'ectlv water proof ; and the powder being, left quite loose,

it never fails to explode. This improvement appe.irs to be

well worth ih.e atiention^' of Governnjeni, as it ensures the

action of everv musket, however far troops may be required

to march in the midst oi dew or heavy rain.

II. De<,criptio>! of n Galvanic Balitry, on an 'improved

Constrmtiov, invmied ly Mr. Jackson; connna?maled ly

James Mdlar, M.D.
"

Those who have been engaged in Galvanic experiments

are well aware of the incoisvenien.ees that arise from the

loss of time, the great attention requisite, ?.nd the consider-

able expense which is incurred, even when they are con-

ducted on no very extendetl scale; and brdliant and rapid

as the progress of Galvanisn) has been, it is perhaps owing
to such circumstances that the number of those who have

* By reccrit experiments, Mr. Braude lias tstimaled djliCfent fluids at cer-

tain degrees. Vide Piiil. Trans, for 181 1.

been
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been occupied in investigations of this nature has been

chiefly limited to prolessiunal inquirers.

The apparatus of which f am now to give a short de-

scription appears to me to be so simple in its construction,

and 30 easy in its application, that it may, in a great mea-
sure, obviate these inconveniences, it is the invention of

Mr. Jackson, mr assistant, who lias long employed it for

the purpose ot 3}-piving Galvanism nie-hcaily. The pairs

of plates of -which this battery is composed are carefully

fused together so a'i to form one solid mass of metal, and
are therefore united in every point of their surfaces. This

last circumstance is generally supposed to add greatly to the

strength of the battery, and perhaps it serves to increase the

power of the battery of Mr. Jackson's construction. The
pairs of plates th.us prepared are arranged horizontally and

alternatelv vv-ith pieces of clotti moislcned with the chemical

solution employed. A frame, v.-hich is also of very sim-

ple construction, is all the apparatus necessary to complete

the battery. Tiiis frame, whose length is to be accommo-
dated to the number of plates employed, has twf) glass rods

at the bottom, as an insulated support to tjie plates. At
each end of the frame there is an upright pillar, through

which passes a wire or small bar, which moves horizontally,

and is secured by a screw in the top of the pillar^ when the

bar presses on the platf-s, to keep them in a vertical posi-

tion, and in close contact with the in ervening moistened

cloths. The conducting wires are applied to the poles of

the battery in the usual way.

The advantages of this battery over any other that has

yet been ct)ntrived, will be sufficiently obvious to those

who are much conversant with such pursuits; it seems,

indeed, to unite the advantages of the siuiple construction

of the pile with the increased power obtained from the

trough, but is free from the unavoidable expense which,

attends the operation of the latter.

1. The first obvious advantage of a battery of this con-
struction IS. that It is more portable than any form of the

Galvanic trough, whether the pairs of plates in the trough

be soldered together and cen)ented in it, or whether ihey be
moveable, accordin.g to the principle of the couronne de

tasses.

a. Another obvious advantage of this apparatus is, that

the original expense is far inferior to that of those constructed

in any other form. The materials of which the plates are

composed, and the labour of soldermg each pair, constitute

almost its only expense. A hanfie of the simplest con-
U 3 slruction
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siruction answers the purpose; and, with a little inee*

iiious contrivance, a temporary frame may scarcefy ever be
wanting.

3. It is unnecessary to mention to those acquainted with

Galvariic apparatus, that it is ot" great importance to keep

the surface of the plates clean, so that the chemical solution

may act on the metallic matter to produce the effect. The
apparatus before us possesses this advantage in a high de-

gree ; because the plates, being in detached pairs, can be

easily cleaned, so as always to exhibit, at the commence-
ment of every new operation, all their metallic brightness.

4. But it is one of the peculiar advantages of this appa-

ratus, that its operation is attended with scarcely any ex--*

pense. It has been one of the great objections to the use

of the Galvanic battery, in the form of the trough, that the

quantity of nitric acid, to bring a powerful apparatus into

full action, renders the expense enormous ; fur it is found

that the effects of the cheaper acids are too rapid and vio-

lent: but in this apparatus the cheaper acids, as the mu-
riatic or sulphuric, can be conveniently employed, since the

violenee of its action is moderated by the mode of its appli-

cation, through the intervention of the pieces of cloth ; and
yet the power of its action seems to be greater than bat-

teries of a different construction having the same number
of plates in the series, and the same extent of surface.

The apparatus now described has been found to be ex-

tremely convenient in the application of Galvanism to me-
dical purposes. For these purposes, I believe, Mr. Jackson
first tiiought of it, and has long and pretty extensively em-
ployed it in this way ; and 40 pairs of two inches square

>form a battery of sufficient power for this purpose.

But batteries of a greater number of series, and of greater

extent of surface, have been constructed by Mr. Jackson oa
the snnie [ilan ; a battery, consisting of 100 pairs of plates

of four inches square, was lilted up; and when the cloih*

v.ere moistened with sulphuric acid diluted v/ith water,

the power of action of this battery seeined to be superior to

that of the trough, coinposed of an equal number and of

an equal surface of pairs of plates; I say seemed, for no
comparative experiments have been yet instituted to ascer-

tain this point, on which I expected to have been able to lay

some observations before the Institute at this meeting; but

^s the experiments are not yet completed, I must reserve

them to a future communication. Here, too, it may be

added, that a battery coiisU'uctsd of 100 pairs of plates of

six
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»lx inches square, while in action by means of tliluteJ sul-

)r)huric acid, produces so powerful an effect as to be able to

deflagrate IB inches of plalina wire; an effect which has

rarely been exhibited by the trough, even with plates of

larger surface, and an equal number of pairs. It may he

just mentioned as one reason of the superior action of the

battery of Mr, Jackson's construction, that the chemical

agent; employed in it, namely, the sulphuric acid, could

not be used in the trough, even when very largely diluted,

without ^producing so violent an action as to injure the

apparatus, and to render its operation extremely incommo*
dious.

As connected with the subject of Galvanism, the brief

account of an experiment which shows to what distance

the Galvanic fluid may be conveyed through water, will

not, f trust, be deemed out of place. The experiment al-

luded to was first suggested by Mr. Jackson, and was made
by him, some years ago, in presence of several gentlcmea
belonging to the University. For the purpose of having;

8he fact fully verified, the same experiment was repeated,

yesterday, with his portable apparatus of 40 pairs of two
inches. The battery was placed on a rock in the bed of the

water of Leith, and a wire from one end was introduced

into the river, a few feet from the apparatus : a wire at-

tached to the other end of the battery, find extending 60
yards in length, was carried along the dry bank : the end
of this wire was taken in one hand moistened with water,

and the other hand was dipped into the river; and although.

the circuit thus formed was equal to 120 yards, or 360 feet,

yet the shock ironi so small an apparatus was quite per-

ceptible. It was still more sensible when the iiand was
dipped in the river, and the tongue was apjilied to the wire.

The decomposition of water proceeded rapidiv; but the

wind prevented a fair trinl of the deflagration of metals,

and some other experiments which were proposed. In a
former experiment, Mr. Jackson found that mtitals were re-

vived from their solution in acids by the same apparatus,

and when the extent of the circuit was not n)uch less. In
the course of these experiments, I had an opportunity of
v.itnessing the remarkable effects of the conducting power
of bodies, which, indeed, I ought to notice, was observed
by Mr. Jackson at the time he made the first experiment.
When the wire from one end of the battery was brought
into contact with the tongue, at the distance of several

yards froai it, I perceived a siroog metallic lasle_, or rather

U 4 reqcived
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received a distinct shock : at this time I stood on the stony
bank, in the bed of the river, and fhe apparatus was placed

on the rock, so that the Galvanic fluid was conveyed through
the rock, and the moist earth and stones on the bank.

KIRWANIAN SOCIETY OF DUBLIN.

March 10. A paper " On certain Combinations of the

Oxymuriatic Acid, with Observations and Experiments on
their respective bleaching Powers," was read by S. Witter,
Esq,

The paper commenced with stating the methods of pre-

paring the oxymuriates of lime, potash, and magnesia, for

the purposes of commerce: the formation of the dry oxv-
muriate of lime on the large scale, with analytical experi-

ments on its composition, was particularly detailed. To
ascertain the proportions synthetically of the constituent

principles of oxyn)uriate of lime, the oxymuriatic gas was
detached from its combination, and received through a sa-

turated solution of common salt : the analysis was calcu-

lated from the weight gained by hydrate of lime during its

conversion into the oxymuriatic salt, compared with its

weight previous to that operation. Corroborating; the cor-

rectness of the analysis, two proportions of lime v^rere uni-

iormly found combined with one of oxvmuriatic gas, in a

solution of that effective bleaching agent. The application

of Sir H. Davy's views of the nature of chlorine and mu-
riatic acid, to ^Ir. Dalton's analysis of oxvmuriate of lime
(described in Dr. Thomson's Annals), harmonized the

composition of Mr. D.ilton's oxymuriate with that stated

in Mr. VVitter's experiment: and this circumstance was
supposed to favour an opinion which the latter had ad-
vanced ; namely, that the bleaching strength of the oxy-
muriates w.^s inseparably connected with the presence of
an excess of base, and tliat the real bleachina" oxymuriates
in solution resemble that class called sub-salts. The neu-
tral oxymuriate of potash was found capable of being re-

stored to its original maximum of strengthj by the addition

of a slight excess of alkali.

All attempts to prepare the oxymuriate of magnesia in a

dry form were slated as unsuccessful, and the liquid ob-
tained in th.e direct way was found to be too expensive, and
tedious in preparation, lor general use.

The decomposition of muriate and sulphate of magnesia
in the mother liquor of salt works, the former by heat, and
the latter by charcoal, was suggested as an oeconomical

process
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process for obtaining magnesia, were the preparation of the

dry oxymuriate readily practicable.

The author then proposed processes for obtaining liquid

oxymuriates of magnesia and of soda. The process for

obtaining the former was recommended to the calico-

printer, on the grounds of facility of preparation and com-
parative ceconomv : that for ol>taining the latter was pro-

posed to the manufacturer's notice, as promising utility in

the arts, from the happy coincidence that occurs in the

preparation of oxymuriatic gas; namely, the formation of

sulphate of soda in large quantities, a substance essential

to the proposed process.

Some experiments were then detailed concerning the re-

spective energies of the oxymuriates in discharging vege-

table colouring matter; and also on their action upon the

texture of linen fabric, the cohesion of which, by using

concentrated solutions of each, was found completely de-

stroyed, while no apparent injury was observed to result

from the action of the diluted liquid of the bleacher, al-

though the cloth was boiled therein for some hours. Con-
cerning the muriate of lime, it was found that in no de-

cree oi: strength was it injurious.

The paper concluded with a detailed account of the com-
parative expense of the oxymuriates enumerated, and with
some observations on the objections urged against the oxy-
muriate of lime.

April 21. The Secretary read a paper entitled "Facts
and Experiments relating to Fiorin Grass," by the Right
Hon. G. Knox, President of the Society.

The intention of the author had been to present a minute
detail of his attempts to analyse that interesting vegetable;

but on account of the exaggerated reports that began to

circulate concerning his inquiries, it became a matter of
necessity to state the facts as far as he had ascertained

them *.

The author first adverted to the uncertainty which attends

drying the grass: it was observed that at the temperature of
212^ or lower, the formation of an empyreumatic oil was
evident; while at a still lower temperature it was apparent

* 1 1lls necessity was further increased by an unfortunate accident which
occurred to the autlior during- his experinicBts, the consequence of which vva»

that he was compelled to relinquish the investigation. 1'he period when he
might he enat)led to resume it being uncertain, he preferred communicating
the present statement, although mucli more iiijperfect than what he at first

intended ; beside that the general analysis became less necessary, as it is re-
ported that such will shortly appear in Sir H. Davj's Agricultural Lectures.
BOW iu the press.

that
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that the whole of the water could not be removed. Th(l

author then stated objections which arise when certain

other methods are employed, the consideration of which
occasioned in him a distrust of his estimate of the vegetable

solulile matter.

The general method employed was to dry a certain quan-
tity of the grass, to digest it in water, and dry the residuum
in the same temperature as at first: the weight lost in these

processes showed the quantity dissolved, and this quantity

generally agreed pretty exactly with the solid extract obtained

by evaporating the filtered water. In this manner, with but

little variation, 25 per cent, of extract, that is, of soluble-

nutritious matter, was obtained.

It was then stated that the author after many attempts

^as not enabled to obtain sugar in the insulated form; but

that by a comp'icated process he separated what is most pro-

bably saccharine matter of a peculiar nature, amounting to

10 per cent. : this result was corroborated by the action of

alcohol on the extract.

But whether the saccharine matter exist in the grass as

Sugar or as a peculiar substance, it is certain that alcohol is

producible from it in no very inconsiderable quantity. It was
stated that different persons who conducted the process for

the author produced different quantities. On one trial n)ade

with more accuracy than the rest, and under the author's

immediate inspecticm, twenty- six ounces and a half of spirit

{S. G. 930) were obtained from 27-5- avoirdupois pounds of

the grass, which did not amount to one half of what was
produced when large but proportionate quantities had been

employed, and in the hands of experienced distillers.

The formation of 26-^ ounces of spirit certainly does not

at first sight seem to countenance the quantity of saccharine

matter as above stated. Had there been 10 per cent, present,

the whole quantity in 27-^ pounds must be 19,200 grains:

these, according to Thenard's experiments, would produce

9,6,i6 grains of alcohol (S. G. 791), whereas but 4,580 were

really obtained. The latter quantity would indicate the exist-

ence of no more than 4^ (nearly) per cent, of saccharine

matter. But this offers no sufficient objection ; it rather

offers a presumption in favour of the abovenientioned sug-

gesiion, namely, that the sugar does not exist in an insu-

lated form, but in such a combination perhaps as to consti-

tute a peculiar proximate principle.

IMPSBIA^
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a.ViFERlAL INSTITUTE OF FRANCE FOR THE YEAR 1812,

DRAWN UP BY M. CUVIER.

Mineralogy and Geology,

The fossil remains of organised bodies continue to occupy
the attention of naturalists.

M. Traulle, of Abbeville, has presented to the Class the

petrified l)ead of a small celacea, which seems to have be-

longed to the whale genus, and which was dug up in the

basin of Antwerp. Count Dejean has sent one similar, and
from the same place, to the Museum of Natural History.

There were also found at the same time a great number of

vertebras of animals of the same class, and several shells.

M. Traulle also presented a portion of the lower jaw of a
rhinoceros, found in the sandpits of the valley of the Somme,
in the environs of Abbeville.

M. Daudcbart dg Ferussac, a young military officer who
has visited most parts of Europe, has profited by his leisure

to notice fossils; and as he has made a particular study of the

shells found in fresh water, he applied himself particularly

to that sort of soil in the environs of Paris, exposed by
Messrs. Hrongniart andCuvier, which, as containing nothing

but fresh- water shells, appeared to these naturalists not to owe
its origin to the sea, like most other secondary forn>ationp.

M. de Ferussac has found similar strata, containing the

•same shells and composed of the same substances, in the

south of France, in several provinces of Spain, in Germany,
and even in Silesia; so that it seems to be no longer doubt-
ful thai it is formed everywhere.

M. de Ferus'^^ac, in order to give more precision to his

observations, turned his attention fo the shells themselves,

ijelermined the species with much rigour, and gave some
-good observations on the variations which ihey may undergo,

^nd several correct noiions wiiich may distinguish the

genera.

M. Cuvier has published in 4 volumes, 4to. with mnny
jilates, a collection of all his memoirs on the fossil bon/^
of quadrupeds. He describes 78 species, 49 of which are

tuidoubtediy unktiov/n to naturalists, and of which sixteen

or eighteen are still doubtful. The other bones found in

recent soils appear to belong to animals which are known.
In a preliminary discourse the author details the method
which he pursued, and the results which he obtained. Rea-
soning upon facts which he has discovered, it seems to liiifl

that the earth iias undergone several great and sudden revo-

iuijions, ihe last of which (not more than 5 or 6 thousand
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Fluxions.—Lecttites.

years ago) has destroyed the countries then inhabited by the

species now living, and presented as a habitation to the feeble

remains of these species, continents which had already been
inhabited by other beings, which an anterior revuiuiion had
swallowed up, and which reappeared in iheir present slate

at the lime of tins last revolution.
[To becouliniied.]

XLIX. InteUik^ence and Miscellaneous Articles.

JVIr. William Shires, formerly nautical master in the

royal navy, assistant to Mr. Sanderson, the mathematical
examiner, &c. having reflected upon the little satisfaction

usuaiiy gained by the common definitions of fluxions and
fluents, has taken upon himself to illustrate the same by
contemplating" the augmentation of the falling body, whose
fluent is the square oi the time, and whose fluxion is its

root= the time; whence, if the augmentation was less than

the square of the time, the value of the fluent would be a

rectangle
J
but if the fluent was more augmented than the

square of the time, the fluent would be equivalent to a solid ;

and if uniform, or viz. not augtiiented at all^ the fluxion

and fluent would both unite and become one, in which the

uniformity or time only would be measured.

Having found these definitions to answer the intended

purpose, Mr. Shires intends to publish a small work on this

subject.—fie considers no other definitions requisite at

present.

LECTURES.

Theatre ofAnatomy

.

—Lectures on Anatomy, Physiology,

Pathology, and Surgery, by Mr. John Taunton, F.A.S.
Member of the Royal College of Surgeons of London, Sur-

geon to the City and Finsbury Dispensaries, City of Lon-
don Truss Society, Sec.

In this Course of Lectures it is proposed to take a com-
prehensive v'ew of the structure and ceconomy of the living

body, and to consider the causes, synsptoms, nature, and
treatment of surgical diseases, with the mode of performing

the difl:erent surgical operations ; forming a complete course

of anatomical and physiological instruction for the medical

or surgical student, the artist, the professional or private

gentleman.

An ample field for professional edification wjll be af-

forded by the opportunity which pupils may have of
altcndinfif
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aUendino: the clinical and other praciice of both the Cilv

and Finsbary Dispensaries.

The Sunmier Course will commence on Saturdiav. May
the '22d, 1813, at Eight o'clock in the Evening prftz.se/y,

and be continued every Tuesday, Thursday, and Saturday,

at the same hour.

Particulars may be had, on applying to Mr. Taunton,
Greville Street, Hatton Garden.

LIST OF PATENTS FOR NEW INVENTIONS.

To Frederick Ham k, of High Holborn, in the county of

Middlesex, Tnusical instrument-maker, for his improve-
ments in musical instruments —3d March !S13.

To Joshua Siopford, of Belfurd, in the county of Nor-
thumberland, clerk, for his manL^'c, intended to be called

The complete family accommodation mangle, for mangling
linen and other cloths.—3d March.
To William Mitchell, surgeon, late in Ayr, now in

Edinburgh, for his important discovery in the manufacture
of soap.—»3(i March.
To {jenjamin Merriman Combes, of Fleet Street, in the

^city of London, ironmonger, for his improved apparatus

for the cooking or dressing of victuals, and possessing other

advantages in jessening the consumption of fuel.—9lh

March,
To George Duncan, of Liverpool, in the county palatine

of Lancaster, rope-maker, for his several improvements in

the different stages of rope-making, and in machinery
adapted Jor "-uch improvements.— 13th March.
To Sigisniand Rentzsch, of George Street, St. .James's

Square, in tlie county of Middlesex, watch-maker, for his

hydrostaiical or pneuinafical chronometer.— 13th March.
To Robinson Kiito, of Woolwich, in the county of Kent,

gentleman, for his d(>;ible coned revolving axle for car-

riages.— 13th March.

Meteorological Observrityms made at Cambridge from
March }a to /Iprii S, IB 13.

March 18.—Fair day, with lofty and confused cirrus

scattered about, and flocks and lowering cumuli bclow^
Wild gccse in large flocks pass over towards ihe nor;hwest.
Wind S'A^ Therm. 7 A.M. 40

', 2 P.M. 38^ 1 1 J\M. 47^
Flimsy douds al'>ft.

M'/nh 19.—Thermometer at noon GP, at 11 P.M. 40.
Clouds and sunshine too; the atmosphere hazy ; cumu-
hsiratus, cirrus^ 8cc. confused aloft. Wind south-westerly.

March
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March 20.—Heavy clouds and cool wind; some small

rain ill the evening was succeeded by a clear cool night,

Thermometer ?. PTM. 45®.

March 21.—Fine clear morning. Barometer 29, go.

Thermometer at 1 P.M. 56\ During the day linear and
other cirri appeared at no great height. I ol)served about
eleven o'clock in the morning an unusual inversion in the

order of the clouds, a long cirrus moving rapidly in a north
wind, at right angles to its length, while at one end of it

cirrose fibres pointed to the N. and at the other end to the

jE. In a higher region flimsy cumuli moved in a south.

^s;ind, and higher came over large flimsy and pluniose

beds of cirrocumulus in NW. wind ; afterwards cirrocu-

'nnUostrntus formed, and the sky became clouded at inter-

vals : the wind was strong below from NW.
March 22.—Cloudy morning, followed by small rain,

after which rainy features of the different modifications ap-

peared. In the evening lari^e confused cirtocumuU with
some bars of cirrostratus appeared. Therm. 3 P.M. 50''.

Wind calm. The night became clear, with a breeze j and
Thermometer 39*^ at I'i P.M.

JMarcli 23.—Clear mornmg; afierwards cumuli formed as

usual, mcreasing towards midday. The night was starlight,

but the stars did not shine bright, and there was a lucid

corona about Jupiter at times. Thermometer 11 P.M. 36°.

Wind westerly.

March 24.—Cloudy morning, followed by gentle rain

vbich continued through the day. Thermometer 1 1 P.M.

March 25.—Clouded and some rain, but it held up in

the evening.

March <26.—Fair day; cirrus, Sec. in bands stretched

aloni2,-. Cirrocuinulus o): loose indefinite kind aloft ; cumuli

sail along low er ; the cirri, Sec. seemed to be diminished in

proportion as the cumuli increased in size and density.

Towards evening ihe cumuli disappeared, and high cirrocu-

mulu<i with obliquely descending bands of cirrus appeared.

Therm. 11 P.M. 36°.

March 'iT.—Fine day, with crimson forms o^ cirrus in

the morning; through the day large and dense cumuli

formed, and at times obscured the sky. Fine dry warm
night. Thermometer at 1 1 P.M. 48°, hut much higher

during the day.

March 28.—Clear morning, cirri flimsy and changeabfe

V'ith cumuli through the day; cinnuhstrntus broke out,^

when the cumuli below cirri increased in size and density.

Towards
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Towards evening ibe cirri, &c. aloft were lost, and curnu'

losiratiis covered the sky. Therm, ai 3| P.M. 63°. at 11

P.JVJ. 53°. There was a strong eiectric smell at night like

the smell after showers have fallen on dry ground in sum-
mer.
March 29.—Much cloud. Therm. 60^ at 2 P.M. at

li P.M. 54°.

i\i«rc^ 30.—Clouds and rainy in the morning; it held

up in the afternoon. Thermometer 11 P.M. 43"^. Wind
>vesterly.

March 3\.—Clouded morning; when it cleared, large

cumuli and cumulostratiy and cirri of d.fferent shapes scat-

tered above, of the rain-bearing kind. Therm. 1 1 P.M.

jlpril 1.—Clouded morning, with small rain; fair to-

wards evening ; cirrusJ &CC, Therm. 11 P.M. 37% and
starlight.

April <2.—Cloudy, then fair; c^Tz/.i in a state of fusion

above large cvnuiLi, &c. Therm, at 1 1 P.M. 34°.

April 3.—Cold wind and slight showers of snow, which
did not lay on the ground; in the intervals it w;is fine ; the

cumuli were very rocklike and tuberculated in the middle

of the day, with cirrus above, and scud flving along below
them ; some of the latter passing rapitily along in the

wind in the evening, was in such a state of fusion that

it looked like loose and light-coloured smoke. Fv^r several

days past the wind has been southerly, and to some electric

peculiarity is probably owing the low temperature of the

air with a wind from that quarter. Clear coid night.

Therm, at midi ight 34".

April 4.—Clear, and cmmiJi through the day ; at nioht,

some flimsy large features of cirrocumulus, &c. and a biirry

moon. Thernujmeter 51° at 4 P.M., at 11 38\ Wind
southerly.

April 5.—Small rain and warmer.
April 6.—Small rain and wanner still ; fine evening, but

clouded over. Therm, at night 4p^.

April 7.— Fair day, and tolerably warm; various clouds,

yjf)>ils.— Fair, with cumuli and cirri, and very warm.
By nioht a halo appeared about the moon, with a nearly
ckar skv, that is, no visible definite cloud. Thermometer
U P.M'. 52"^. Winds.

Carpus Christ; CoIIcffc. CiniLiidge, ThOMAS FoRSTER.
^pnl «, 1813,

VETEORO-
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L. On the EqmUlriiim of a Comhination ofBeams, Blocks^

^c. ; and on the Polygoji of Forces. By John
Southern, Esq, of Soho near Birmingham.

To Mr. Tilloch,

Sir,— Although several authors, who have written oa
Arches, Roofs, &c. have treated the subject of EquiHbriuni

very extensively and wiih great adroitness, I have not seen

in any work a prol)leni of the precise nature of that which
herein follows; and which I conceive may be of consider-

able utility in practice, being easy of application.

In all those problems bearing on the present point, that

I have noticed, the centre of gravity of each block or bean!

is supposed to be in the right line that joins the points of
abutment; but cases occur in practice in which that does

not take place, and to these is the present problem pecu-
liarly adapted, though it is advantageously so to others:

for instance, the rafters and slates of roofs have their com-
mon centre of gravity higher than the rafters, though it is

these which sustain the whole; and fig. 3. herein referred

to will point to other cases ; and it will be seen that this

circumstance is material to their position of equilibrium.

The language of authors on this subject is not always
distinct, and is very likely to have been mistaken in regard

to the words bars and beams, which are frequently used in

problems of the kind in question under the supposition

of their possessing no weight, without its being so ex-
pressed ; and even when it is, it does not appear to me to

have been properly treated.

All the authors I have consulted, speaking of a number
of beams supporting each other in equilibrio, say the forces

are in the directions of the beanjs ; and, certainly, when
these have no weight, but are merely props sustaining

weights at their ancles, this proposition is true; but al-

low the bars or beams to gravitate, and to be the only gra-

vitating matter, and their forces exist at the angles, which
the propositions do not develop : for though some of the

authors alluded to show what portion of the weight of each
beam lies on the angle, and then direct the consideration to

follow as if actually united weights were substituted for

them ; yet it must be allowed that this is not matter of fact,

and that neither the quantum of force, nor its direction,

with which each beam presses on its contiguous ones, is

shown, as I trust will soon appear.

Vol. 4 ! . No. 1

8

U May 1913. X Let
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,

Let the beams AB, BC, nnd CD, fig. 10. be connected

lojiether by cords BB and CC, and freely suspended from
A and D, and suppose them by their uravitv to have taken

the figure represented, and consequently that ot cquili-

hrium. C:ntinue the lines BB and CC both ways, and
their intersection at t will necessarily be in the vertical

that passes through the centre of gravity of the beam BC
at b. Let a and c be the centres of gravity of the beani3

AB and CD, from which let fall the verticals as and cii,

cutttnig the lines BB and CC continued, in s and n. Draw
sK and uY). The directions of (lie forces which sustain

the beams AB will be sP\. and ^B; of those which
T I

sustain BC, t B and / C ; and of those which sustain

CD, ziQ and wD. But obviously and necessarily these are

not parallel to the beams, as generally shown in diagrams

of this kind : for takinsi; any individual intermediate beam,
the directions of those which adjoin it not necessarily in-

tersecting each other in the vertical that passes thmugh its

centre of gravity, any forces supposed to act in their di-

rections to sustain it, are not qualified to produce the equi-

librium, and therefore do not subsist in fact.

From s continue the line /Bi to n, and parallel to iiCtj

and Dw ; draw sp and sr. The sides Aw, ns and sA. ot

the triangle Ans are proportional to the weight of the

beam AB, to the force acting at B (= the tension of the
It

cord BB) and to that acting at A, and in the same direc-
II

, .
I

tlons. The sides np, p s, and sn of the triangle 72 ps, are

proportional to the weight of the beam BC, to the force

acting at C (= the tension of the cord CC) and to that

acting at B, equal and contrary to that acting at B (= the

tension of the cord BB) and in parallel directions. A^lso
III I

.
II

the sides p r, r s, and s p of the triangle p r 5 are propor-
I

tional to the weight of the beam CD, to the force acting at

D, and to that at C equal and contrary to that acting at

C (= the tension of the cord CC) being in parallel di-

I'ections,

Now,
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Now, if the cords BB, CC, were shortened so as to

bring the ends of the beams to touch, keeping the latter

parallel, they would take the figure A B C D, and the di-

rections and value of the forces would remain the same.

If this latter figure be inverted, or rather the beams thereby-

represented, it is known that the forces which have been

shown to take place, would be merely changed from those

of tension to those of compression, and the short lines

drawn across the angles at A, B, C and D at right angles

to the forces which connect the beams, are such as, when
inverted with the beams, their ends should conform to, to

attain any degree of stability; but here is no indication of

these lines (representing planes) bisecting the angle formed

by the contiguous beams, as one author has informed us

they ought.

By tliese remarks, I do not intend in the smallest degree

to impute blame to those authors I have had in view, but

merely to point out what appears to me erroneous or de-

fective.

I now come to the principal object of this letter.

PHOBLEM.

To put any number of blocks or pieces of timber, stones

&c. whose weights and centres of gravity are given in

equilibrio in a vertical plane, in any given order, so that

any two of them shall have a s;iven angular position.

Let AB, BC, CD, DE, EF^and FG, fig. 1. (Plate IX),

be the blocks which are required to be placed in equilibria

in the order just mentioned, in such manner that the spires

of CD and EF shall be vertical*; and let right lines be

drawn from A to B, from B to C, C to D, &c. the termi-

nations of which are the points of contact or abutment on
each other. Also let the points a, b, c. Sec. be the centres

of gravity of the different blocks. From the extremities of

the right line AB draw to the centre of gravity a the right

lines A a, B a, and thereby a triangle vvlU be formed of

which AB is the base, and a the vertex. Also from the

extremities of the line BC draw to the point b, the lines

Bb, Cb forming the triangle BbC, of which the base is

l^C, and b the vertex ; and proceed in like manner with

the other blocks, forming the triangles CcD, DdE, EeF,
andFfG.

• Which is e<iuivalcaC tc giving the elevations of their base lines, or an.

"olar py»;tioa.

X S Praw
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Draw a vertical line ACE, Sec. fig. 2. on which set off

AB, BC, CD, &c. proportional to xhaiveights of the blocks

respcctivelv, and in the order in which they are to be

jilactd in cqniiibiio ; on the portions AB, BC, CD, ?cc. of

this line as bases erect triangles similar to ibc original ones

on the blocks, so that the vertices oF these similar triangles

be on the remote or on the proximate side of their bases,

in respect of S, as, on the blocks they are above or below

the base lines
;

(S being on the ?arne side of the vertical

line AG, as the block AB is on in respect of the other

blocks); and so that ttie vertex a, which on the block AB
is nearer the point B than A, shall, in the erected triangle,

lig. 3. be nearer the point A than B ; so that the vertex b,

which on the block BC is nearer B than C, shall in the

erected triangle be nearer C than B, and so on : thus, . the

erected triangles, fig. 2, will be reverse of the original ones,

though similar.

Through the vertex c, fig. 2, draw c c towards S crossing

the vertical AG in r, so that tlie angle CcS may be equal

to the angle Ccm of the spire-block CD, fig. 1 ; r, being

at the intersection of a line (which is to be vertical)

through the middle of the spire m, wiih the base line CD.
Also, through the vertex e, of the erected triangle EeF,
fig. 2, draw ee towards S, crossing the vertical AG in e,

?o that the angle EeS may be equal to the angle Een of

the spire-block EF, fig. 1 ; e being at the intersection of a

line (which is also to be vertical) drawn through the centre

of the spire n, with the base line EF. The intersection of

these lines ccS and eeS, fig. 2, continued, establishes the

point S ; from which draw lines to the vertices of the other

triangles, as Sa, S/;, Sd, &c. which will respectively be the

angular positions, in respect of the vertical of the base lines

of the blocks AB, BC, CD, DE, &c. fig. l, when placed

together in equilibrio, and then they will take the form as

shown fig. 3 ; wherein AB is parallel to Sa, fig. 2; BC
is parallel to S b ; CD is parallel to So, Sec. Sec, ^ and the

spires m and n are by construction vertical.

From S, fig. 2. draw also lines SA, SB, SC, &c. w^ich
will represent the -directions and quantities of the forces

which sustain the blocks in equilibrio: thus, the block

AB, fig. 3, is sustained in its position, by a force acting

against its foot at A, proportional to the line SA, fig. 2,

and in a direction parallel to the same ; by a force

acting against the end B of the same block, propor-

tional to the line SB, fig. 2, and in a direction parallel to

BSj-and by the weight of the block itself, taken propor-

tional
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fional to the portion AB of the vertical by construction,

^/vo, the block BC, fig. 3, is sustained in its position, by

a force acting against B, (being the reaction of the end B
of the block AB) proportional to the line SB, fig. 2, and in

a parallel direction to SB; by a force acting against the

end C proportional to the line SC, fig. 2, and in a direction

parallel to CS ; and by the weight of the block itself taken

in the construction proportional to the portion BC of the

vertical. And so for the other blocks. The short lines in

fig. 3, drawn across the ends of the blocks at A, B, C, D,
&c. show the section of the planes of abutment, and are

therefore at right angles to the directions of the forces

acting there, or to SA, SB, SC, &c. fig. 2,

Demonstration.

Similar to the triangle AaB, fig. 1, mske Sga, fig. 2,

uhich is therefore similar to though reverse of BaA, and

uill represent the block AB ui its position of equilibrium

in fig. 3. Tiiroueh g, the rcj)rescniative point of the centre

of gravity of the block draw a vertical gov^ which will be

parallel to ABG, and from o, where SA is intersected by

it, draw oa. By mechanics it is known that if a body Sn
be kept in equdibrio by two forces acting at its ends, the

directions of these forces must intersect each -other in the

vertical line that passes ilirough the centre of gravity of the

body: hence, if one force act on the body at S in the di-

rection SA crossing the vertical line at o, the other force at

a must act in the direction ao ; and these forces and tiic

weight of the block will respectively be proportional to the

lines A, G and A '7. The triangles Art a and Baa, will

re>pectively be similar to, but reverse of those avg and

^ V g: for the angle at A of the first of these triangles, and

at B of the second, are, by construction, e(]ual to that at a

of the third, and to tiat ac S of the fourth triangle; and

the angles ai a of the two former triangles are, because of

the parallelism of th.e verticals govznAKG, respectively

equal to those at v of the two latter: wdiencc Ao : AB::
«t' : aS : : Ao : AS, and therefore SB is parallel to oa.

Wheretore AB, BS and SA are respectively proportional

to Aa,ao, and o A, and conseciuently to the forces which

keep the block AB, fig.' 3, in equilibrio.

The same reason- f^C"^ by substituting ^ B, C, b, b

ing will api>!v J CD I for the letters I C, D, c, c

to the block ^DV.f A, B, a, a, the (D, E, d, d

^&;c.J letters J &c.

X 3 and
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and by retaining the letter or for the representative centre
of gravity of the similar triangles of which S is at one of
the angles in fig. 2; the letter o, for the intersection of the

vertical line drawn through g, with the line SB, -C SD,
&c. and V, for the intersection of the same vertical with
the lines /sSc,S^, &c.

That is to sav, if the blocks are applied to each other in

fig- 3, so that the base lir^e of the triangle in each shall

liave a position parallel to its representative in fig. 2, the

xnutnal forces arising from their gravity and the resistance

of the abutments will keep them ni i-qu;hhrio ; because the
jine SB, V. r,ich is proportional to one ot the forces that

l<':'ep the block AB in equilibrio, is also the .-.ame which is

taken to represent the opposite force which heips to sustain

the block EC; action and reaction being equal and oppo-
site,— so SC is taken for one of the forces which keep the

block BC in equilibrio; as it is also for one of those which
keep the block CD in that state,—and so of the rest.

To find the centre of gravity of the frame.

From A, fig. 3, in the'ciirection of the sustaining force

there (being parallel to SA, fig. ^2) draw Ag. From C, in

the direction of the sustaining forces there (being parallel

to SC, fig. 2.) draw C c, ti>l it intersect the line A /" in c.

In like manner proceed to draw lines from D, E. F and G,
in directions of the forces acting at those points (being re-

spectively parallel to SD, SE, SF, and SG, fig. 2) whicli
.... I I 1 r :

Will intersect the line A^, at the points d, e^ f, and g.

From these intersections let fall vertical lines c o, dp, eq,

fr and g s. In the vertical c o will be found the centre of
gravity of the two blor ks AB and i^C.

For it is known by mechanics, that if a number of bodies

be sustained in equilibrio by two forces, t'eir directions

must intersect each other in a vertical line that passes

through the common centre of gravity of the bodies.

It will also be found in the line ab joining their respec-

tive centres of gravitv; and the intersection o of these lines

will be the common centre of gravity of the two blocks.

Also, for similar reasons the centre of gravity of the three
' . .

blocks A to D will be in the vertical dpi It will also be ni

the line vv'hich joins the common centre of gravitv of the

two first blocks, and that of the third CD, and at the in-

tersection p of these lines will be the centre of gravity of

the three first blocks. In like manner the centre of gravity

of
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.e1
^qof the four blocks AE 1 will respective'v ^ ^

^l
^''th fp e^

of the five ditto . . AF > l^S,n^T^-< fr > the < gf>
of the whole .... AGj '''"''^"''* IgsJ lines l/ffJ 1$

at< r

If it be desired to continue this archiforni combination

by a seventh block AZ, fig. 3, adjoining to the first so as

to extend to the horizontal line ZG, draw from A the line

AZ, any where between the direction A o^of the sustaining

force tht-re, and a vertical let fail from A. The length of the

block wdl be thus ascertained. From 8. fig. 2, parallel to

ZA. fie-. 3, c'uiccive the litie Sz to be drawn; and z, \\ill

therclnre be tlic rL-presenlative point of the centre of gravity

ot (his additional block ; its weight niav be of any practical

ain^-unt greater than Az, so that its centre of gravity shall

in the line AZ. fig. 3, be at such a distance from Z in pro-

portion to ZA, as the weigh, represented in fig. 2 bv A z,

is to the whole weight oT the block. Therefore if it be •

homogeneous and prismaiical, its weight will be double

that reptcsentv-d by iVz; if it be wedge form, with its

broad tiul towards A, fig. 3, its weight will be -I
ot A z,

fig. 2. And from the given length and weight thus

found, and its densitv, its other dimensions may be readily

calculated *,

It w'll appear, *on consideration of this problem, that if

the spire block, CD had b.ad its base line at right angles to

the Sjure, and had been uniform in its figure, that is, if the

spire bad arisen iiXMn the middle (;f jnd perpendicular to its

base, its representative in fig. 2, S c would have been at

right angles to the vertical AG; and blocks similar to DE,
EF, and FG, bui reverse, being placed in lieu of AB and

liC, wouU! not oiilv have made tlic whole figure unitorm,

having a middle and two side spires, but (attending to the

directions of the problem in ascertaining the positions) the

whole wonid also have been in e(]uilibrio. Fur; her, it the

centre-block of tbis nniiorm combination be now made
twice as heavy, it is plain that it will require, in order

to be >iupported in equihbrio, the side blocks to be also

twice as heavy— or, wijicb uill be equally efficacious, tiiat

• I have made a m<;dcl cf wood much like fig. 13, whose span ZG is aliout

F feet, the extreme bloct* are wedge;, with their edge^ •Irnvjuvard, on wbicli

the whole st.'.nds. 'the phuie-f at the joining.s are about 14 incii deep and
3 to 4 inche.s in the huri/.ontal direction (at rijjht angles to the plane of the

figure). When a moderate pressure is ;^i>plied to any of i!iv bio>,k>«, and
then >udden!y withdrawn, tlie whole vibrates on the edges of tiie two cx-

treiae bluck.i.

X 4 another
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another double set of side blocks similar and equal be ap-

plied lo the central one; and if these latter be applied at

right angles to the former, there will be a combination of

blocks, having a ceniral spire and four surrounding ojies

on the haunches of the side blocks, resembling in a consi-

derable degree (if f forget not) the stucture at the top of

the old church at Newcastle on Tyne; and showing how
8uch a construction may be effected without the aid of con-

cealed iron work, provided the horizontal thrust at the feet

be resisted.

The following probleni being naturally connected with

this subject, I take the liberty here to add.

When three forces conspire in their action on a point,

which is thereby kept at rest, the proportional quantity of

each is ascertained by the well known " triangle ofJurce^i,"

whose sides are parallel to the directions of the forces ; the

present problem is to ascertain, when any greater nuinbcr

of forces act on a point (in the same plane) uhose quan-

tities and directions are given, what their united efltct upon
that point is—or, what other force acting in that pomt will

counteract the given forces so as to keep the point at rest.

This is performecl by a figure which I think may be aptly

called the polygon ofjorce^.

Let SA, SB^ SC, and SD, fig. 4, be the directions, and

their lengths the quantities: of four forces acting on the

point S ; it is required to know what their united effect is

on the po,nt S; or, what other force acting on that point,

and in what direction, will counteract them, and keep it at

rest.

From the outer end of any of the lines as SA draw pa-

rallel to the direction of the acljoiuing force SB the hue Ab,
equal in length , from b, parallel m direction to the next

force SC, and equal in length draw be; irom c m like

manner draw c d parallel and equal in length to SD ; com-
plete the polvgon by drawir.g the line dS ; which is the di-

rection, and its length the measure of the force that wilJ

counteract the four given forces; and it is therelore the

measure of the effect of those forces, and the direction of

that eficct is Sd. Therefore if the line d S be continued to

E making SE=dS, it will represent the required counter-

acting force .in relation to the given point S, in the same
manner as the given forces are represented. Thus the

forces SA, SVi, SC, SD and SE acting on the point S with

energies proportional to and in the directions of those lines

will keep it at rest, or be in equilibria.

If
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If instead of taking the forces in angular succession, any
•Bther order had been observed, the resiihing f< rcc would
have been precisely the sanie : as if the order had been SA,
SC, SD and SB, the figure would have been SAcrfd,
wherein Ac is parallel and equal to SC; cd, parallel and
cquel to SD ; andt/d parallel and equal to SB ; showing
the equivalent force Sd the same as before.

Demonstration. Draw the lines S b and S c ; by the

composition of forces Sbis equivalent to the forces SA
and SB. Also S c is equivalent lo S b and SC, and ihere-

t'orc also to the three forces SA, SB and SC ; also Sd is

equivalent to Sc and SD, and therefore equivalent also to

ihe four forces SA, SB, SC, and SD.
A number of useful corollaries might hence be drawn;

but having already exceeded the limits I first proposed, I

subscribe myself,

Sir, your most obedient sei vanr,
Soho, near Birmingham,

'

JoHN SOUTHERN.
March 1, 18 i3.

LI. OnEgyptiun Ophihalmin. By William Adams, £»'^.

Surgeon and Oculist.

To Mr. Tilloch.

Sir,— X HE violence and extensive dissemination of the

purulent inflammation of the conjunctiva, under ihe appel-

lation of Egyptian ophthalmia, has made it too generally

known to require now any description of it : and thdugli

it has certainly become less destructive since vtrv copious

bleedings have been employed, yet it has seldom, if ever,

been c(nTipletely subdued at its tonmiencement bv this or

any other practice. Under this state of p'"a<:tical kn<nv-

ledge, in the treatment ot a disease, the rapiditv ef \\ hose

progress professional men have such frequent occasinn to

witness, it becanie a desideratum t(^ obtain some renu'dial

process which should arrest the morbid actions before the

eye had sustained any serious injury. The success which has

attended a mode of treafnient suggested by me for several

persons labouiing under this disease m the St. Pancras work-
house, has made me hope that this desideratum is now ob-
tained.

The Egyptian ophtlialmia had existed, in a tnost active

and virulent state, among the children in the above esta-

blishntcnt, for nearly two years; and had infected ihe at-

tending surgeon and the nurses. During this period, tlie

njodcs uf treatment recommeiuled in the publication of an

eminent
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cminciU oculist, were tried to their fullest extent, under trie

superintendance of hinisclt' and his son; and, though the

violence of the complaint was reduced, it was not eradi-

cated.

On my being officially re(|uested, by the acting com-
mittee of this parochial establishment, to inulertake the

treatment of these patients, I stated to the attending sur-

geons (^f the house, Messrs. Uppom and Lewis, of Warren-
street, Fitzroy-^.quare, that some facts had come within my
knowled'^e, which led me to believe that this alarming dis-

ease niiL'ht be stopped in its progress by tlie energetic use

of emetics. Mr, Lewis, r.nder wlioise care the ophihalaiic

patients princiallv came, undertook to superintend the ex-

periment m the first cases of the acute $orm of the disease

which should be brouoht to the infirmarv.

The process was simply to give such a quantity of emetic

tartar as would keep up constant sickness and vomiting for

tight or ten hours; at the same time applying within

the eye-lids some of the ung. hydrarg. nitri oxyd. This

succeeded pert'ecily. V^oniiting was then tried without the

ointment, and v^as equally successful.

Tbe following extract from a document, written by Mr.
Lewis, and sent to His Royal Highness the Commander iu

Chief, states a series of facts explanatory of the process,

and its success.
*' During the first fortnight of the present month (Janu-

ary 1S13), thirteen patien:s uith the Egyptian ophthalmia

were admitted into th.e infirmary of the St. Pancras work-
house. The treatment suggested bv Mr. Adams was im-

mediately put in practice, and perfectly succeeded in re-

moving the disease in a few hours in every case except one,

that of John Kenny. This man had the ophthalnna three

months since. By large bleedings and blisters, his eyes

were preserved, a;id the acute inflammation subsided ; but

the disease of the inner meml)rane of the eye-hd still re-

mained, ti.nd every trilling cold caused a relapse of violent

inflammation. At this time he had an attack of the acute

disease in one eye. In less than eight hours after the me-
thod proposed by Mr. Adams had been employed, the infiam-

n)ation was completely removed. A few days after, the

other eve became siuiilarly affected. Fur five days he per-

versely delayed the luethods which had preserved his other

eye; when extensive ulceration of the transparent cornea

took place, and vision in this eye was entirely destroyed.

" In all these cases, the extreme pain which attended the

onset of the disease_, together witii the rapidly increasing

iiiflammalionj
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inflammation, became almost immediately arresced, by
Mr Adams's mode of treatment, atil the patients have

betn generally discharged from the infirmary in two or three

days, with their eyes m as healthy a state as they were bit-

fore the attack of the disease."

Since the above \vas vritten, Mr. Lewis has employed

thi>! practice, with similar success, both in private pr icuce

and in the infintiary.

The powerful rt suits of this practice, I think, fully en-

title it to general consideration; and I hasten to lay them
liefore the publ.c with the view of inducing its extensive

adoption, and of obtaining, through the meduun of your

Journal, tlie information of that success which I aniiciiiate.

The onlv direction necessary is to exhibit the anim,
tart, in doses adapted to the age and constitution of the

patient, ns soon ajter the commencement of the disease as

po<!sible. The ulcerative process frequently begins in leii

or twelve hours after the accession of ir.tlammation ; and it

is evident that the remedv, when that sta^e of the disease

has beii;un, must be ineffectual, as is strongly exemp":fied m
the case of John Kenny*.

William Adams,
Late Surgeon of the West of En^lnnd Infirmary for curing Diseases

ot the Eye, instituted at Exeter.

28, Albemarle-street, March 16, ISiS.

LIT. On the geographical Po'^itir.n of Li/nn, in the Countif

(f^Nofclk. By Ez. Walkek^ Esq.

To Mr. Tdloch.

Sir,— X HE observations from which the following results

were deduced, were made in a room which stands about

206 feet south of the ridge of St. Nicholas's chapel in Lynn,

and abfuit 79 feet east of the meridian of the weathcr-coLk

upon I'.ie steeple oF the same building : these disiaiv^ts were

measured from the object glass of the transit telescoijc.

The mean of 27 observations on the merdian altitude of

the sun, taken with a sextant of \2 iiHht.s radium, nade by

Mr. Siancliflfe, gave the latitude 5!2° 43' !23'',7t3 N. And

* The importance of this communication, containing a practical fact of

such decisive utility, we trust will make a due imprcbsion on our readers;

and that every opportunity will be t.iken to asceii<»in how far its clTuacy

exicnds. In the inst »nce before us, which we hope the experience of otner

practitioners will fully conlirm, we see a disease of 'he most alarmiiijj nature,

rapid in its progress and speedily destructive in its results, arrested at its

•met, and all its subsei^uent evils prevented!—lipiTon.

the
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the mean of Jiear 200 observations on the Sun and fixed

stars, taken with a mural circle of 15 inches diameter, made
by Mr. Troughton, gave the latitude 52° 45' 25" N. Hence
we may infer that the latitude of the place of observation

is 52" 45' 24",4 N.
The longitude was found by three different methods

:

first, by chronometers; secondly, bv the eclipses of the

satellites of Jupiter; and thirdly, by the transit of Mercury
over the Sun, November 9, 1802. The eclipses were ob-
served by a three feet reflector magnifying about 100 times,

made by Mr. John Watson; and th.e transit of Mercury
by a 3| feet refractor magnifying about SO times.

The longitude of my station foimd by chronometers,

made by Mr. Barraud, is as follows :

No, of Chrono- Longitude in Time
meter. E. of Greenwich.

J S3 gave l' 33;9
315 ditto 1 36,3

SI 5 May 23, 1804 ditto 1 35,3

305 July 12, JS04 dilto 1 32,

G

3 1 2 May 20, 1 805 ditto 1 35,

1

312 Octobers, 1806 ditto 1 36,3
312 Ditto 18, 1806 ditto 1 35,9
Longitude deduced from nine observations

on the eclipses of the satellites of Jupiter

Loiigiiuue deduced from the transit of 5 • • ^ SS^Q

'\
I 35,8

The mean longitude 1 35,2

The chronometers were com()arcd at Somerset House in

the Strand, London, bv the late Mr. G. Gilpin, and by
Divsflf at Lynn. Tlie time here was computed from trans-

its of the Sun and fixed stars over the meridian, observed

with a 3 J feet transit telescope, made by the late Mr.
Sisson, and greatly improved by Mr. Troughton. The
qlock, which stands in the same room, was made by the

late Mr. James Bullock *,

The obst-rvalions on the eclipses of the satellites of Ju-

piter, and those on the transit of Mercury, were compared
with corresponding observations made at the Royal Obser-

vatory.

Although the longitude derived from nine observations

on the immersions and emersions of the satellites of Jupiter,

differs but little from the longilude found by the other two

* For an account of tlie going of tlii» clock, see Phil. Mag. vol. xxxiii,

p. jO, Hud vol. xixiv", p. ^.

nielhods.
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wethods, yet these observations differ considerably from
one another. In one instance this difference amounts to

42 seconds; and it may be expected that such differences

n-ill frequently happen, for the air may be n)ore lavourabie

tor observation at one place, than it may be at tlse other.

But the greatest difl'erence in the results derived from the

chronometers is only 03'', 6 ; and if this difference were
tiirown out of the computation, the remainins five obser-

vations would give the longitude as before, within two-
lenf/is of a second.

In August 17S5, Mr. William Wales, of Christ's Hos-
pital, and Mr. George Gilpin, of Somerset House in the

Strand, paid a visit to their friends in Norfolk, and, as they

passed through Lynn, called on me to know the time here.

On their return to London, Mr. Wales favoured me with
the result of the astronomical observations which he had
made in Norfolk. As he has settled the latitude and longi-

tude of a point of land, interesting to the gcograpiiy of
this county, 1 look upon this part of his communication
of too much value to l>e lost. I have, therefore^ extracted

the following article from his letter.

" Christ's Hospital, Lond-n, ?ept. 2, 1S05.

** I found that no part of the county of Norhilk lies to

the northward of the latitude of 53^. I coidd not deter-

mine whether the bluff point called Scolt Read, or Holm
Point, he the most northerly point of Noriolk. In-
deed, I find it is a disputed point amongst those who have
had manv opportunities of trying.

" A Mr. Hendry, of Brancaster, an old coaster, and who
has set these points often when one came open of tlve

other, says that Scolt Head forms the most northerly point
at high, and Holm Point at low water, as the tide ebbs
out further at Holm Point than it docs at Scolt. Now, I

had six tolerably good observations for the latitude of Scolt
Head ; and pronounce it to lie in latitude 52° 59' Siy N,
and longitude by my watches 0^ 44' 1

j'' E. of Greenwich.
*' I am, sir, with great esteem, &c.

" Wm. Wales."

Mr. Wales had two chronometers with him on his Nor-
folk tour, which he compared at Somerset House, both
before he set out and after his return. The longitude of
Lynn, by one of his chronometers, was V Sb'^l in time
E. of Greenwich ; by the other l' 40",4. In this deter-
mination he supposed Somerset House, in the Strand,
London, to lie IJ^'wcft of ihe Royal Observatory. The

chro-
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chronometer which gave the longitude of Lynn l' 40'',4

must have gone incorrectly; indeed, Mr. Wales told me
that one oi his watches had been within the influence of a

very stronii magnet, in consecjuence of which its balance

was magnetical, and no great confidence could be placed

in its performance.

Lynn, April 2 1,1813. Ez. WalKER.

LIIT. An Attempt to determine the definite and s'nnple PrO'

portions, in which the constitnent Parts ofunorganic Sub'

stances are united ivitli each other. By Jacob Brrze-
Lius, Professor of Medicine and Pharmacy, and M.R.A*
Stockholm,

[Continued from page 284 ]

XII. Iron AND Oxygen.

X HE examination of the degrees of oxidation of iron is m
more than one respect of great importance; its determina-

tion being particularly concerned in the analysis of almost

every mineral. Bucholz has shown by a series of very in-

teresting experiments, that our knowledge of this subject

is very deficient, and he has endeavoured to supply the de-

ficiency. But he employed for his experiments conmioii

bar iron, which contains a considerable portion of char-

coal ; and not having taken this circumstance into the ac-

countj his results are become erroneous,

A . Oxide of Iron.

1.) I dissolved four grammes of harpsichord wMre, No. 6,

in muriatic acid, applying a gentle heat, and collected the'

gas evolved by means of rain water. It amounted, together

with the atmospherical air of the vessel, to 66 decimal cubic

inches, or thousandths of a cubic fool. The gas was burnt,

by means of an apparatus arranged for the purpose, in oxy-

gen, which had stood for several days over hme water, so

as to be freed from carbonic acid. During this combustion

of the hydrogen some carbonic acid was formed; aivd

this acid, when received in lime water, threw down a pre-

cipitate of carbonate of lime, which, when placed on a filter^

and dried in a heat a little above the boiling point, weighed

•165 gr. Now, according to my analysis, the carbonate of

lime contains 43*6 per cent, of carbonic acid ; consequently

the '\65 gr. contained '07! 95 of carbonic acid, the carbon

of which weighed '02 gr. that is, f per cent, of the weight

of the iron. The solution in the muriatic acid was greenish,

and
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and not perfecllv transparent, but deposited no precipitate

after standing a few hours. It was mixed wiili nitric acid

and boiled, in order cou)pletelv to oxidate the protoxide:

the caustic ammonia then aiiordcd a prccij)iiate, which
when washed, dried and ignited, weighed 5'7'i gr. Conse-

quently 4gr. of this iron had gained 1*74, 100 parts having

taken up 43*5 of oxygen. There was no reason to attribute

any part of this addition to the solvent, or to the precipitant*

both being volatile; and if they had liot been ptrieclly washed

away, they must have volatilised aho some of the oxide.

Bucholz obtained from 100 parts of iron or.ly 142 ot the

red oxide; so that either some circumstance in his mode of

conducting the experiment must have occasioned a loss,

or his iron must have contained nmch more carbon thari

mine.
If now we subtract the carbon contained in the iron_,

there will remain 3*9S gr. of the pure metal, which afforded

5-74 of red oxide; and 5-74 : 3-98= 100 : 69 34, so that

ihe oxide of iron consists of

Iron . . . 69-34 100-00

Oxygen 3066 44-25

This subject was so important as to require that the ex-

periment should be repeated. In order to obtain iron of a

\iniform quality, I had a large nail filed clean and divided

into several pieces.

2.) A piece of this nail, which weighed 7'1 grammes,
was dissolved in diluted sulphuric acid, and afforded 117

.decimal cubic inches of gas, which, when burnt in oxygen,

produced -255 gr. of carbonate of lime, containing '0344 of

carbon, or not quite \ per cent, of the quantity of iron.

In the solution a black powder was deposited, whicii

alter drying weighed -006 gr. and v^'as found to be silica

blackened by a little carbon.

3.) Of the same nail five gr. were dissolved in pure nitric

acid in a glass flask, evaporated to dryness, and ignited in

the flask. The oxide obtained vveighcd S-0025 gr. Con-
sequently 100 parts of the iron had taken up 43-23 parts of

oxygen.

4.) Another portion, v.eighing 3*5 gr. was dissolved in

aqua regia, and precipitated by caustic ammonia. The
precipitate, after ignition, weighed 5-03 gr. ; so that 100

parts of iron had taken up 43*75 of oxygen.

3.; I dissolved 5-6 gr. of a thick polished iron v/Ire In

muriatic acid. The gas obtained amounted to 93 decimal

cubic inches, and aflx^rded, aflrr it bad been burned in oxy-

gen, -223 gr. of carbonate of lime, containing ^Q-2~i9 gr. cf

} carbon.
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carbon, that is | per cent., or accurately '497 per <^ent. of

ihe quantity t'f the iron. The solution gave afier Hltration

•00 "i ar. oHight iray silica. Five gramnjes of the same wire

tliisolved in nuric acid, in a glass flask, then dried and ig-

nited in the flask, afforded 7'19 gr. of red oxide of iron, or

43*8 of oxygen to 100 of iron.

G.) Three irranimes of the same wire were dissolved in

riiiric acid, and precipitated by caustic ammonia. The pre-

cip-iate, after ignition, weighed 4'303 ; so that it con-

tained 43-5 of ox\ gen to 100 of iron.

The greatest o\ these results is that of No. 5, which gives

44-5 oi oxygen to lOO parts of iron free from carbon. All

the rest vary bur little from 44*25, so that the whole uncer-

tainty lies between 44| and 44j. I have assumed through^

cu» this e^say 44| as the true proportion of oxygen in the

red dxide with 100 of iron.

It is a remarkable inference from this experiment, that

our common and most malleable iron still contains carbon^

which however does not exceed the proportion of | per

cent. In ill-manufactured bar iron, the quantity is cer-

tainly much greater, and hence may arise imperfections.,

where no foreign substance can be discovered by the usual

modt s of analysis. The presence of silica, or rather of its

bahf, in malleable iron, may also serve as a proof, that if

an ore of iron contains an oxide of any other metal, this

metal, which must alwavs be less combustible than siliciura,

lllu^t also continue mixed with the cast iron, and even not

be completely separated in the manufacture of bar iron, but

always remain mixed with it in a small quantity. And the

same nmst be true of sulphur and phosphorus. Hence it

appears how necessary it is, in the examination of the faults

of iron, to have at hand the ores and the fluxes employed

in its preparation; since substances present in such minute

quantities cannot possibly be discovered, unless our atten-

tion has been particularly directed to them.

B. Protoxide of Iron.

It is srenerally believed that iron has only two degrees

of «)xidauon, that of the black and that of the red oxide

;

and thai the black, the marrial aethiops, or finery cinder,

is that into which iron is changed durmg its solution in

acids. Several circumstances however appear to contradict

this opinion.

if, for example, we add caustic ammonia to a recently

pn pared solution of iron in muriatic or sulphuric acid, and

prevent the access ot atmospheric air, eyen a considerable

excess
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excess of ammonia wil! r.ot in this case be able to throw

down the whole quantity of iron ; the precipitate is white,

and the liquid standing over it retains its former colour.

If we admit the air, the fluid is immediately covered with

a blue pellicle, which becomes continually thicker, and ac-

quires first a green and then a vellow colour; and the same

change of colour takes place in the white protoxide which

has already been precipitated. The easiest mode of ex-

plaining these ai)pearances would be to suppose that iron has

three deiirees of oxidation, that the white oxide is in the

lowest degree that it is present in these solutions, and that

it has \n some respects a stronger affinity for the acid than

ammonia ; but that when the air is admitted, it is further

oxiL^enized, is converted into the black or blue oxide, and

precipitates. This explanation I have long thought satis-

factory.

If we leave a saturated and recently prepared solution of

iron in the muriatic acid, standing undisturbed for some

time in a high cylindrical vessel, and exposed to the open

air, and then introduce, by means of a glass tube, some

drops of caustic ammonia at different heights in the glass,

we shall find the precipitate at the top green, below this

blue, still lower gravish blue, dirty white, and lowest of all

quite white ; according to the degree in which the oxygen

of the air has been absorbed. If we digest iron filings with

a solution of sal ammoniac in a glass nearly full and well

corki'd, a part of the iron will be dissolved in the sal am-
moniac, the fluid will become alkaline, and will deposit

blue, iireen, and yellow oxide, when exposed to the air.

But with finery cinder the solution of sal ammoniac under-

goes not the sliuhlest chanoe.

It was probably on this foundation that Thenard consi-

dered the white precipitate produced in these experiments as

a protoxide in its lowest state of oxygenization ; and as he

thought that he found for each oxide salts of different de-

grees of saturation, he has hence derived an astonishing

number of sulphuric and prussic sails of iron.

Bticholz, bv a series of laborious and ingenious experi-

ments, has deternnned the quantity of (»xygen oi the prot-

oxide of iron to be 23 per cent., 100 parts of iron com-
bining with 29*88 of oxygen. If we calculate irom the

sulphur contained in the sulphuret at a minimum, the

quantity of oxvgen taken up by 100 parts of iron should

be 29'4 or 29"5. We have further seen that, in the sul-

phate of the protoxide, 100 parts of acid are united to so

nnicb of the protoxide as will furnish 99-22 of^he red

Vol. 41. No. 181. A/oy 1813. Y oxide,
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oxide, containing 6378 of metallic iron. Now, 100 parts

of suliihuric acid require, in the base by which thov are sa-

turated, 20-29 of oxygen, and 68- 78 : 20-29= 100 : 29-3 ;

a result which agrees very accurately wiih Bucholz's tx-

periments. j

I exposed ten grammes of crystallized sulphate of the

protoxide of iron, in a retort, to a heal \\ hich was kept be-

low ionit'.on, in order to drive off the water of ervstaliiza-

tion : they lost 4-63 gr. lliev were then kept in a state

of ignition, until the acid was completelv expelled, and they

afforded 2-82 gr. of red oxide ; which b.ad consequently

been combined with 2-&12 gr.of sulphuric acid, and uhich
contain 1*<)3 gr, of iron. The acid, the iron and the v.ater

amount together to 9*422 gr. The reniainmg -378 n>ust

have bein the oxygen of the protoxide; and I-93 -578=
100 : 29-6; so that 100 parts of iron were united 10 29"G

of oxygen.

Since in the dry sulphate of the protoxide of iron 100

parts of sulphuric and are combined with 6b*78 of iron,

and the oxvcen neces>ary for its oxidation, this <.xygen must
either he 29 3, according to the foregoing calculation, or

22 1 25, half of that which is contained in the red oxide, for

300 parts of iron. It is easy to sho^- thai the latter suppo-

sition leads to consequences which do not agree with the

experiments ; and the former being supported by two dif-

ferent modes of calculation, we mav ronsiderit as iufficitntly

established that the protoxide of iron consists of

Iron .... 77- ^.2 100-0

Oxvsien . 22-78 2g-5

The truth of this as'^ertion mav be thus demonstrated.

If we burn the sulphate of the jirotoxide in a propeily re-*

gulaled lemperalure, the protoxide becomes convened into

an oxide at the expense of the acid, a part of which is de-

comaposed, while another part passi-s over undecom posed,

or remains behind, according to the degree of heat em-
ployed : the salt containing, for 100 parts of sulphuric acid,

84 or 8907 of the protoxide, and requiring for its con^plete

oxidation in the first case 13-22 p^vrts of oxvgen, in the se-

cond 10-13. Since in this process the sulphuric acid is

only reduced to the sulphurous, 13-22 parts of oxvgen
would imply that three-fourths of the sulphuric acid, or

76y parts, but 10* 15, that half only was decomposed, and in

the latter case we should be able to obtain from the salt oxi-

da'ed by ignition more tlian one-fourth of the sulphuric

acid unaltered. In order to determine between these alter-

natives, I took a portion oi' sulphate of the protoxide, cry-

stallized
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6ta11ized in fine grains, having been lately prepared by the

solution of iron filings, and well washed from the adherent

liquid; I filled with it a small glass retort l~ inch long

and j: of an inch in diameter, and exposed it in a sand

bath to a heat which was gradually raised to ignition. The
water of crystallization was collected in a receiver luted to

the retort, and the gas was carried off by a tube which
opened under water. When the mass had been weakly
ignited for about an hour and a half, the evolution of

sulphurous acid was almost entirely discontmued, and
drops of sulphuric acid appeared in the neck of the retort.

I now stopped the process, and suffered the apparatus to

cool. The residuum left in the retort was dissolved in

water, and afforded a reddish yellow solution, in which
caustic ammonia occasioned a red precipitate, without any
trace of a mixture of blue or green oxide. The part which
remained undissolved in water was dissolved by boilinu; in

pure muriatic acid, and caustic ammonia was added to

both solutions. The red oxide thus obtained, weighed, after

ignition, 2*4 gr. and was not in the least magnetic, even

when it was rubbed into a fine powder, so that it contained

no protoxide. This oxide su])poses the presence of 2'4I5

gr. of sulphuric acid in the sulphate. To the solutions in

water and in muriatic acid as much more of this acid was
added as was necessary for saturating the excess of am-
monia which had been employed; and then by means of

the salt of baryta a precipitate of 292 gr. of sulphate of

baryta was obtained, containing one gr. of sulphuric acid
;

that is, somewhat more than one-third, but not quite half

of the whole sulphuric acid, that which was distilled over,

as well as that which was converted into oxvgen and sul-

phuric acid gas, being excluded fr'KH the account. Since

therefore less than three-fourths of the wliole quantity of

acid is required for the conv'crsion of the protoxide into the

©xide at its expense, the protoxide must contain more than
22" 125 of oxygen for 100 parts of iron, aiid the former, not

the latter, of the proportions mentioned must be the true

one.

Iron therefore has in this respect the same relation to

oxygen that sulphur has: in its highest degree ofoxy-
genization it combines with only half as much more
oxygen as in its lowest: unless future experiments should

show that some lower stage exists in particular combina-
tions of iron, which are yet little known; for example,

in the colouring substance of the blood. This circum-

Y 2 stance
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stance also explains why none of the salts of the oxide of
iron observes the same proportions with any of the known
combinations of metallic iron and sulphur.

What may be the difference between the white, the black,

the dark blue, and the green precipitates from the salts of

the protoxide, I must confess myself unable to explain. Is

it not possible that they may be subsalts, the white of the

protoxide, the dark blue and green, triple combinations,

like the triple neutral salt, and containHig the oxide and
protoxide in different proportions ? This at least appears

to me to be the most probable conjecture.

[fn a future number, the reader will find a more satis-

factory account of the nature of these substances by Mr.
Hausmann : Gilbert. We have not yet seen Mr. Haus-
mann's Essav; but in the 6th number of Gilbert for 181 1,

we find the following remarks of our author: " I am im-

patient to,/ead Mr. Hausmann's Essay on the Hydrates of

Iron : he has communicated to me some results, which
however do not agree well with my principles. I have

often tried in vain to obtain a pure hydrate of iron. It is

therefore impossible todetermine the question satisfactorily,

since the presence of a third body often influences the quan-

tity of water taken up, as my experiments demonstrate.

My opinion of the nature of these precipitates is con6rmed
by the frequent occurrence of such compounds in nature.

The black magnetic iron ores, for instance, contain an

oxide of which the oxyoen is two, three or four times as

much as the oxygen of the protoxide, notwithstanding the

powdered mineral exhibits no traces of a red or unmagnetic
oxide. The gra-^s-green vitriol of iron, and Prussian blue,

are both triple compounds of the protoxide and the oxide

with the same acid."]
* * *

From the experiments which T have here circumstantially

related, the simple law of chemical affinity, which I stated

in the beginning of this essay, is demonstrated in a pretty

satistac torv manner. They show also the truth of the re-

lation w hich follows from this law ; that every acid re-

quires an equal quantity of oxygen in everv base with
which it forms a neutral salt; so that the quantity of the

base, by which an acid is neutralised, depends on the ca-

pacity of its inflammable radical for oxvgen. I consider

m\self therefore as now authorised to employ these laws in

the analysis of the alkalis.

XIII. Ad-
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XIII. Additions to the foregoing Sections,

Relating to the Sulphuret and the Oxides of Lead, and to

the Sulphuric Add. Extracted by Gilbert from a

Manuscript Communication of the Author.

In order to obtain lead perfectly pure, I repeatedly dis-

solved and crystallized the nitrate of the protoxide, unlil

the mother liquor, when slowly evaporated, remained per-

fectly white, and, when digestea with carbonate of ammonia,
exhibited no copper upon passing sulphuretted hydrogen

through the fluid. Frequently after three crystallizations

decided marks of copper were observed. The purified salt,

mixed with charcoal dust, was burnt in a Hessian crucible,

£nd the lead obtained, in order to free it from the carbon

adhering to it, was kept for some time ignited. When
dissolved in the nitric acid, it exhibited no marks of the

presence of any foreign substance,

A. Sulphuret of Lead.

Twenty-five grammes of this lead, in small pieces, were

put into a glass flask with a narrow mouth, with ten gr.

of sulphur, which had been kept for half an hour in fusion

over a spirit-lamp, and which was introduced while still

fluid ; they were heated slowly until the glass began to

melt, the opening of the flask being closed, when no more
sulphureous fumes appeared, with a stopple of charcoal.

The sulphuret, which had assumed a crystalline form and a

metallic splendour, weighed 28*855 gr,; so that 100 parts

of lead had taken up only 15*42 of sulphur. I therefore

imagined that all the lead had not combined with the sul-

phur; and taking ten grammes of the compound, I mixed
them very carefully with pure and dry sulphur, and heaied

them together in a smaller flask, until the glass was soften-

ed : but they neither acquired nor lost any weight.

The experiment was repeated with 15 gr. of lead, whence
I obtained 1 7*3125 of sulphuret. Upon another repetition

it afforded 17*31 gr, of the sulphuret. Consequently ac-

cording to these experiments, which agree perfectly with
each other, the sulphuret of lead contains

Sulphur 13'36 15-42 lOQ-Q

Lead.. «6*44 100-00 648*5

Notwithstanding this agreement, it is still very possible

that the quantity of sulphur is here represented as too small,

since in so strong a heat it was impossible to keep the ves-

sels air-tight. In my earlier experiments, I found that 100
parts of lead took up from 15*55 to 15-56 of sulphur. The

y 3 sulphuret
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suiphuret was powdery, and dark gray, without metallic

lustre. T at first attributed this to impurities in the lead which
f then employed ; i)ut T afterwards found that it depended on
the presence of hychogen. I had mixed ten grammes of re-

cently prepared suiphuret of lead with 40 gr. of ignited

oxide of tin, and heated the mixture in a small glass retort

;

hence I obtained, with some sulphurous acid gas, a few
drops of water. The same happened a second time; and
as I had the instant before ignited both the substances, and
had mixed them while still hot, the water could be derived

from no other source than from hydrogen in the suiphuret.

In fact, when I ignited some suiphuret of lead which had a

metallic lustre, and had been prepared in a white heat, to-

gether with some oxide of tin, 1 obtained only a very slight

trace of water, which clouded the neck of the retort.

I was hence induced to make some experiments on the

hydrogen contained in sulphur. In these experiments it

was observed, that most powdered substances, which I had
freed from moisture by ignition, when they were again ex-

posed to the open air, and then, without anv alteration of

the moisture or temperature of the atmosphere, after some
hours again ignited in a small glass retort, afforded some
water iu the neck of the retort, which however was only

extricated after the temperature had been raised far above

the boiling point. Hence it is very difficult in such ex-

periments to avoid the moisture, which adheres mechani-
cally to the substance, and which always makes the result

somewhat too great.

Five grammes of sulphur, which had before been dried

by fusion over a spirit-lamp, were mixed with fifty of the

ignited protoxide of lead, and exposed, in a small glass re-

tort, to a temperature which was gradually raised. The
retort was furnished with a small receiver, ovX of which the

sulphurous acid gas was conducted into a glass tube, filled

with nuuiate of lime. When the retort had been ignited

for half an hour, it had lost "9 gr. in weight, while the re-

ceiver had gained MSJ. The water in the receiver was
tasteless, and had a slight sulphureous snjell. Hence the

sulpbiutin this experiment had afforded 3* 15 per cent, of

water. It could not have contained the whole of this

quantity as adhering moisture, having been previously in

fusion: and the water must have been formed from the

liydrogen in the sulphur and the oxygen of the protoxide

of lead. There remained in the retort a mixture of sul-

phate of the protoxide and suiphuret of lead. The quan-

tity of water obtained indicates somewhat less than "4 per

cent.
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cenl. of hydrogen in the sulphur. Since this quantity of
hydrogen bears no proportion to that which is contained
in ?.uii)huvftied hydrogen, it can only be considered as an
accidental impurity, arising from the mode of preparation
of the sulphur, and inseparable either by fusion or by
sublnnation. It appears therefore to be unnecessary to

consider sulphur, according to the ingenious hypothesis of
Davy, as a triple combination of sulphur, hvdToczen, and
oxvgen ; for, it' this idea were true, the quantity of hydrogen
contamed in sulphur would be required to be expressed by
a number obtained by dividing the hvdrogen of sulphuretted

hydrogen by 2, 4, or at most S3 which however is not the
case.

B. Protoxide of Lead.

Since the composition of the protoxide of lead has served

as the foundation of most of my cornputaiions, I have
endeavoured to examine this body with the greatest possible

accuracy in the continuation ot" my experiments j 1 have
not however been able to remove every difficulty, even after

the repetition of the experiments which are now to be de-
scribed.

I dissolved 2.5 grammes of the same purified lead, which
I had employed in the experiments above described, in a
glass flask, in pure nitric acid ; I dried the solution in the

flask, and ignited the salt carefully, until the air which I

drew out of the ignited flask with my mouth through a
long glass tube, no longer contained any nitrous vapour*

The flask had novv acquired an addition of 26*925 gr. ia
weight : consequently the experiment confirms the first of
the former series relating to the composition of the prot-

oxide of lead, and shows that this protoxide consists of
Lead.. 9285 iOO'O I'i98-7

Oxygen 7' 15 7*7 100
From other calculations, T think I may venture to assert^

that if these numbers represent the quantity of oxygen as

-somewhat greater than the truth, it cannot still be less tham
7"6-t3 for 100 of lead. It is unfortunate that the bodies

which are the best adapted to afford foundations for compu-
tation, take up the smallest quantity of oxygen, so that any
unavoidable inaccuracy m the experiments made with them
is proportionally of the greater consequence.

I have therefore possibly been in an error when I have

set down the oxvgen in the* protoxide of lead as verv pre-

cisely equal to half the quantity of sulphur which saturates

the same lead.

Y4 C. SuU
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C. Stdphaie of the Protoxide of Lead.

1.) I dissolved 30 gr. of pure lead in nitric acid, put the

solution into a platina crucible, with sulphuric acid in ex-

cess, dried it carefully, and ignited it. The sulphate of lead

weighed 43*9 gr. Consequently 100 parts of sulphuric^

acid were saturated by 278- 77 of the oxide, precisely as in

the former experiments.

2.) Thirty grammes of pure protoxide of lead uere dis-

solved in nitric acid, decomposed by an excess of sulphuric

acid, and dried and ignited in the platina crucible. The
dried protoxide weighed 40-?7gr. ; so that 100 parts of

sulphuric acid had united uith 278-55 of llie protoxide.

If I omitted to employ the sulphuric acid in excess, a part

of it was driven away at a high temperature, by the nitric

acid, and I obtained a mixture of the sulphate with the

simple protoxide.

3.) 1 dissolved 15 gr. of the protoxide of lead in nitric

acid, evaporated '.he solution to dryness, dissolved the salt

in water, and precipitated the protoxide by the addition of

the sulphate of ammonia. A little more sulphate of lead

was separated from the clear fluid by the addition of some
caustic ammonia. The precipitate, collected and ignited,

weighed 20-36 gr.

4 .) The same quantity of the same protoxide treated with

nitric and sulphuric acid in a platina crucible, gave 20*365

gr. of sulphate of lead.

Accordmg to these last experiments, 100 parts of sul-

phuric acid would saturate 279'59 of protoxide of lead. la
my future calculations, I shall take for the proportions of

sulphate of the protoxide of lead

Sulphuric acid . . 26'385 100 35-8

Protoxide of lead 73-615 279 100*0

From all this it may be observed, how extremely difficult

it is to obtain a perfect coincidence in the results of analy-

tical experiments; a portion of the weight which is scarcely

if at all sensible on a loaded balance, has frequently a ma-
terial influence on the result of our calculations, in which
the error is often multiplied.

D. Sidphiiric Acid.

I have shown by my earlier experiments that the sul-

phuret of lead and the sulphate of the protoxide contain
sulphur and lead in the same proportions. If now, accord-
ing to the first of these experiments on the sulphate (C),
and according to my former experiments, 100 parts of lead

afford
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afford 146-33 of sulphate of the protoxide, and according

to the experinienis on the protoxide (B) 7'7 parts must re-

present the oxygen of the protoxide, there remain for the

sulphuric acid 38-63, which must contain 15-42 of sulphur,

that IS, as much as combines with 100 parts of lead (A).

Consequently if 38-63 parts of sulphuric acid contam
15-42 of sulphur, this acid consists of 39'92 sulphur and

60-08 oxygen. But since in my experiments the quantity

of sulphur in the sulphuret of lead is in all probahilitv lepre-

sentecl as somewhat too small, the sulphuric acid may pos-

sibly contain a very liitle more sulphur than this proportion.

I shall show, in the second i)art of this essay, that, to

judge from the calculations of the oxygenized caiburctted

hydrogen gas, of the oxide of carbon, and of sulphuretted

hydrogen, a degree of oxidation corresponding to that of

the carbonic oxide must be possible for sulphur; and that

the sulphur must be to the oxygen very nearly in the pio-

portion of two to one -, and I hope to make it probable that

this state of oxidation of sulphur is found in the sulphuretted

muriatic acid. In this case, 15-42 parts of sulphur must be

combined with 7"7 of oxygen. The same quantity of sul-

phur, with 2X7-7, that is, with 15-4, of oxygen, will con-

sequently conslituie the sulphurous acid, and with 3 x 7-7,

or 23-1, the sulphurjc. According to this view of the sub-

ject, the sulphuric acid must contain in 100 parts 40 03
of sulphur, and 59-97 of oxygen, the sulphurous, 49 96S
of sulphur, and 50032 of oxygen. If we calculate for the

sulphate of the protoxitle of lead, according to these pro-

portions, we have 14-62 of this sulphate for 10 of lead
;

and this is precisely the result of the (irst of my former ex-

P'criments on this substance.

From this view of the subject we may derive another
mode of computing the composition of the sulphuric acid.

We see that the protoxide of lead, which saturates a i?iven

quantity of sulphuric acid, contains exactly one-third as

much oxygen as the acid; and it must contain exactly half
as much oxygen as the sulphurous acid by which it is sa-

turated, since the sulphites, in becoming sul])hates by the

absorption of oxygen, do not alter their state of neutralisa-

tion. Now, since 279 parts of the protoxide of lead satu-

rate 100 of sulphuric acid, and these 279 parts contain
19'95 of oxygen ; consequently the sulphuric acid must
contain in 100 jxirts 59'85 of oxvgen, which differs onlv
by -TjrVo from the Ibrmer determination. Supposing the

analysis of the sulphate of the protoxide of lead to be slightly

incorrect, and that for instance 100 parts of sulj)huric"acid

saturate



346 Account ofa JHeteor seen at London, ts'c*

saturate 279 66 of protoxide, the experinient will perfectly

auit'e with this caicu'atioii. '1 he cliHtrence of the pr<)por-

tion ihus dettrniiutd for the sulphuric acid fron) that of
40:60 tor the sulphur and oxygen is so inconsiderable,
that we mav safely assume these numbers as the true ones*
Hence iht. quantity of sulphuric acid required for saturating
a given ha!>e may be found bv multiplying its oxygen by
5 ; and that of the sulphurous acid, by multiplying the
oxvgeii ot the base by 4.

VVe cannot expect to obtain complete accuracy in these

analyses until we shall have ascertained, by a very accurate

comparison of the specific gravities of oxvgen gas and sul-

phurous acid gas, the exact component parts of the latter,

as in the case of the carbonic acid.

[To be continued.]

LIV. Account of a Meteor seen at London and other

Places on the Night of Monday^ March. 22, 1813. By
JosjiPH Steevens, Esq.

To Mr. Tilloch.

Sir,— A.S every phsenomenon in meteorology, however
trivial, lurnishes certain facts towards the improvement of

that science, I take the opportunity of communicating some
particulars relative to one that appeared on Monday night

last.^s^eing in the centre of Moor fields at 9'^ 22"", viewing

the configurations of the satellites of Jupiter, (which at

that lime were * • O • * nearly) a meteor

of the shape of fig. 1. (Plate VII.) presented itself almost

in the field of the telescope ; its diameter was about 15', and

at first nearly stationary and not very bright ; it appeared

near the margin of the small thin black cloud from whence
it proceeded westward, which was in the direction of its

larger end, By the time it had passed through 20°, it had

acquired a great brilliancy, at which period it was so much
elongated as to occupy a space of 3° or 4°, the head being

very much flattened in the front, and the tail terminating

in a well defined point forming a very acute isosceles tri-

angle. At its first appearance there were several radiating

points projecting from it ; but after having proceeded about

30 \ the ray:* in front had formed themselves into globules

of lii'ht, some of them perfectly unconnected with, the

meteor, but still driven before it during its whole passage.

It proceeded westward, bearing rather to the north, and

described
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^escribed nearly a right iir.e pasi^ing about 3^ north of the

Pleiades, and became extinct near another blacic cloud,

having passed through a space of about (0°. However,

from Its proximity to tb.e earth, ils apparent place, direc-

iion, figure of its path, &c. \\ouId vary very materially to

Spectators on'y a few miles asunder.

J understand from a person who sa\y it at IIouns!o\v,

that it at first appeared to the east of the ztnilh, and pro-

ceeded due west ; and from another, who saw it at Harrow,
that it appeared to descend almost perpendicular, and ncar-Jy

due south : he conceives that its duration was nearly half a

minute.
It appeared as viewed from Hackney, by Mr. C. Parous-

sien, to be due west, and that it cau)e nearly in contact

with the apparent horizon before it was extinct. He con-

ceives its apparent diameter to be equal to half that of the

moon, and the intensity of the light inuch greater than th.'it

of the mon. Its distance certainly could not be verv

great, as I distinctly heard a hissing noise, like ifiat of a

squib, as also a cracklins; like that of a cat's back wheti

briskly rubbed with the hand. Several sparks from the

back part c^f its head were detached dur^ntr its passiriiie.

It first appeared (as seen from the point where I was sta-

tioned) about 2^ north of Jupiter, in a line between him
and the star Castor in Gemini, and proceeded in the direc-

tion laid down in fig. 2. Before it vanished, its velocity

considerably abated, and its briliiancy was very much re-

duced. Several of the globules of light were much en-
larged, less lun)inous, and had receded to a distance nearlv

equal to twice the diameter of the meteor; the whole dura-

tion was about 3".

Having been engaged during the day in some experi-

ments on the Croydon canal, which only occupied my at-

tention at intervals, I had an opportunity of observing a

variety of changes in the atmosphere. The morning was
showery ; the wind variable from SW to NW. Baromeitr

29,6; thermometer 44, at 9 A.M. The middle of the

day was more fine, sometimes quite calm, anil t!ie sun
bright; about two o'clock several d:irk but thm clouds

arose in the south-west, occasionally approaching and re-

ceding from each other, and at some times nearly stationary;

but on their arrival near the zenith, slight squalls and
showers ensued : this continued at intervals for about an
hour until six o'clock, when it was perfectly calm along;

the line of the canal, althouch the windmill of the grand

Surry (and which is 100 feet lower than the bank of the

Croydon
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Croydon canal) on the south-east bank was in brisk mo-
tion with two of the sails partly furled. Clouds now be-

gan to form round the whole horizon, of a dark colour,

and appearing to indicate thunder; the general mass re-

mained nearly stationary in tlie horizon, while small thin

ones passctl the meridian, most of them niviu'^ out a few
drops of rain ; this continued till about a quarter p;>st nine.

Most of the clouds near the zenith disappeared, and two
or three small meteors or falling stars displayed themselves,

by darting nearly perpendicularly downwards.
I am, sir,

Your most obedient humble servant.

Tower Royal, March 27, 1813. JoSEPH StEEVENS.

LV. Dissertation on the Paintings of the middle Age, and
those called Gothic. Extractedfrom an unpublished Work
on Painting, hy M. Paillot de Montabert.

[Concluded from p. 178.]

Analysis of the Qualities of the Painters of the middle Age,
and their Parallel uith those of the most eminent modern
Painters.

W E now come to Raphael. Not only v\ as this celebrated

genius nearer aniiquitv, from the time in which he lived
;

but T am convinced that he formed in the midst of his

career his taste and ideas rather upon ancient models which

he incessantly studied, than from the influence of the works

of his eminent contemjioraries. The latter assisted him, it

is true, in this imposing execution of clair-oscMr, and

steadiness of pencil which have since constituted the best

part of the grand stvle : but to the ancienis and to his pre-

decessors he was indebted for his chaste love of truth, and

simple nature: it was to the ancients that he was indebted

for that simplicity which charms in his figures and in his

dispositions; and above all for that expression which was

so much in unison with his great mind. Who can explain

his sensations when he designed the animated figures of

Masaccio, or studied the bas-reliefs and paintings of the

ancients; or finally, when he translated into a better lan-

guage so many images of the painters of preceding cen-

Turies, and whose reputation still resounds throughout

Italv ? This is impossible; but it is beyond a doubt, that

what constitutes the diflerence of succeeding painters is

the 'union of the same qualities wliich have so long after

his
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his time constituted the difference between the ancients

,and the moderns ; and it is also beyond a doubt, that the

same man who exposed the drawings of Albert Durer in his

workshop, collected all those which the paintings since his

time could turnisli, and which he frequently inMat.d. We
know besides, that this great painter maintained draftsmen,

even in Greece, in order to profit by all the models v\hich

he thought could be useful. Such therefore was the su-

periontv of this man: he was nourished by those very

fruits which we would reject, and found infinite resources

in pictures which we can neither appreciate nor bring into

use.

I have only cited Raphael, as yet, for the sake of a more
striking; comparison: neveriheless, every body knows how
infinite was the number of the painters of the sixteenth

century who were eacjer to drink at the same fountain.

How trrand is the rt flection thus presented to the mind !

It is clear that the art had degenerated, when we no lonp-er

follow the excellent models of the middle age, or those of
antiquity, and when artists have recourse only to the mo-
dern works of the most famous masters of their own cen-
tury. Indolent ariists found it more easy and convenient
to march in the steps of the latter, than to go hack to more
ancient models, which have now perhaps vanished.

Painters previous to the time of Raphael had therefore

studied the art by referring to ancient models ; but after

this great man, they consulted only recent productions ; so
that, in this art, the order of the elements has be^ n per-
verted, and there appeared on the earth a new and unnatural
style of painting, of which no nation was acquainted ; for,

if Apelles or Zcuxis were to visit our modern temples
and palaces covered with all the works of the art from the
Primatici to Solimene and Conca'^^ m spite of all the
talent of the painters who filled up this interval, these two
Grecian artists would have understood nothing of the style

of painting of the three last centuries. I am of opinion
that we might here indulge in a crowd of new specula-
tions, by endeavouring to demonstrate the influence of a
degraded style of painting over the Christian religion and
worship,—an influence recognised b)' all the followers of
paganism ; and which Christian priests have not always

• When it is considered that these most famous artists of the Neapohtan
iichool exercised their art in the iines-t cHmate of the world, just over the
ruins of Purtici and Herculaneuni, and those of several monuinents which
they could examine daily ; wc cannot help being keenly aflected. with thi$
influence of the $£hools over the dictates of nature and good sense.

taken
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taken into proper con-sideration. What have we to oppose,

in iht' schools of rtcent times, to the great and essentia]

qualities which have been perpetuated by the study of

the fra-^rmcnts (if the ancients? An academic luxury,—an
ahunclaiice ot sliadoAS without substance, a corruption of

tasie, and an absurd mclination oJ the human mind : finally,

adegradat.on of the art, which lost its nobleness and its

original objects : we ought here to confess, that since the

yevival of letters under Leo X, the moderns have always
been too stuj)id or inf.ituated with all the pompous appa-
ratus of new and increasing knowledge. Frou) this time,

pndu laid down barriers in the schools, which isolated us

from antiquity ; and notwithstandinor the great examples of

some admirable men, contempt and a blind attachment to

routine exercised full sway. What I here mark as worthy

of reproach is rather, as has been shown, the vice of the

schools than that of artists in particular, and many painters

of undeniaule talents permit us to guess how devoutly

tb.ev would have followed truth and nature: none of them,

it i» tiuc, had the libtTtv oF profiting bv tltc knowledge which
we I'.ave since acquired, nor the models which I have al-

luded to; for this return of good sense was reserved for the

artists of the jireseni century.

Before undertaking the analysis of the important qualities

which we trace in ihe productions of the middle age, we
ought to aiteuipt a definition of the situation of all those

w ho are occupied in the cultivation of the arts; and we shall

soon be convinced that ihe greater number are guided in

their theory, more by habitude, the dicta of authors, the

eiciamatioas of would-l>e amateurs, and the party spirit of

tlie day, than by the t fleets of philosophv, and of a constant

stud - of nature. But it is not to those who are desirous of

consiaailv imitating and copying that I address these pages.

If all the painteis of Europe were at present agreed as

fo the manner in which they ought to study the ancients

lioth as to style in general, and as to drawing in particular j

if we saw them all marcliing with a uniform pace, and en-

deavouring to lay hold of the grand maxims of antiquity,

which render the arts so durable, it would certainly be very

absurd to propose to theiri as the subjects of their contem-

plations, the product icms of those very ancients impo-
verished and almost extinguished, and to vamp up certain

works of the firteenth century, which would have disgraced

the best davs of Greece : but as the innumerable collections

of all the modern schot)ls present them with models of so

many different and oppoaite kinds, as authors, amateurs,

and
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and rich speculators, do not cease to boast in the very

same language of the myriads of pictures of all tastes, all

styles, and all manners; it is not surprismg that annd tliis

contusion which astounds artists more and more, the

painiinss of antiquitv have lost their cndit; and those

who praise them, only do it when forced to it, and without

endeavoiirina; to be acquainted with them. In this s»are of
things we must successively go back to the fundamental
principles of the art. If we only derived from ;ht^ com-
positions of the middle ace, the advantajie of better apfe-
ciatmg the fine paintir»£fs of the ancients, a consifjeral^le

profit would he the result, and perhaps some doci'e artists

would be more easily brought b^ck to the true pa;h, when
this same painting of recent times, which is less remored
from our present schools, would appear to them more esti-

mable than thfy had hitherto imatrmecl.

I shall now cxhilut a succinct analv-is of the qualities of
the compw-^sitions of the middle a!.>e, and comparf mc-elv
th.e following parts; the arrangeirtent, expression, draperies,

/Concluaing with a few words on colourmg.

Of the Arrangement or Disposition.

When we attempt to studv the disposition in the works
of the middle asie, ^^e aluays recognise an emulation of
the ancients, and we cannot doubt the respect which they
have maintained for t.he most famous models, Whaiever
certain amateurs of pictures of genii grouped and a rar.sed

acaJemically may say, the noble, sinqile, and nniform dis-

position of these paintings is owing to the study of bas-

reliefs, cameos, and engraved stones, which so maiiy"

routine authors interdict painters from iinitating, as well as

from the study of ancient monijtnents, aluujst a 1 (it whicli

excel in the order of the arrangement, anvl bv delicate cal-

culations which are incomprehensible [o vuitiar orcrans.

Raphael, as well as other painters of his time, has fre-

quently imitated this fine me.hod; but subsequenilv the

influence of the Florentine style, the obstinate love o\ no-
velty, and of extreme variety, which was graduaih' intro-

duced, altered the exquisitely simple taste of th.s j^reat

man. We see him collecting and sometimes crowding;
his figures with a dirticult art in givi n spaces : he seemed
to think of multipUing his plans more and more bv com-
posing wjih richness; and hence that taste for arrangement
which at present deserves the bhme of unprejudiced ama-
teurs when they examine some of his paintings ; so true it

is that simplicity pleases at all seasons, and is always younjr

and
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and graceful. But not only did Raphael, in his best in-

spirations, and the immorial Ponssin arrange like the an-
cients, and like the most excellt'iit painters of the iTiiddle

age;—the most eminent painters of the present dav have
followed the same method : the picture so justly celebrated

of the Horatii, for which we are indebted to the pencil of

the first painter among the moderns, astonishes bv the sim-
plicity of arrangement. The pictures of Phaedra, of Pyrrhus,

of Psyche, Atala, and so many others, which have embel-
lished the public buildings of Paris, received much of their

edat on this account : in a word, all the sagacious artists in

Europe have added to their reputation by imitating the

maxims of the ancients *.

Of the Expression.

Let ine be permitted to mention here the character of the

figures, before speaking of the action.

We cannot hesitate to recognize, in the greater mosaics,

the figures and even the most shapeless sculptures of these

times, that noble taste and grave simjilicity of ancient

Greece, as well as that poetical style which we endeavour

to gather from ancient mythology ; and notwithstanding the

perspective of the extremities of these figures, which hurts

an exact geometrical eye, the air of these divine and
apostolic heads, their dress, the form and masses of their

traits, the wisdom and dignity of their appearance, although

lessened by the feebleness of the art—every thing imposes
upon criticism; and the Saints so adroitly painted, so care-

fully represented by the pencil of so many moderns, cannot

support these grand comparisons. Let it not be thought

strange, if in speaking of an art which so many persons re-

gard as a simple anuisement, I boast of that gravity, a little

removed from our manners it is true, but which instead of

excluding expression permits it to appear with more unity

and force ; that calm gravity, which among the most an-

* I cannot refrain from remarking; here the fine arrangement of a paint-

ing which Santa Bartholi has subsiituted for another, which is almost de-

stroyed, in the picture of the Nasos : it represented a boar hunt, and was
found by itself upon Mt)unt Caelius near the Colyseiim'. I mention it, be-

cause it exhibits several personages grouped. As to arrangement in the

paintings of the middle age, Bosio, who has shown this quality in a great

number of Roman sarcophagi, furnishes us also with examples in various

paintings. 1 shall quote among others that of the cemetery of Santa Ca-
lixta, tome i. p. 467. Another in the same volume, p. 529: two other
paintings of the Portico of the Vatican, tonie i. p. 229. I shall also refer to

Ciampiiii, tome iii. pp. 16 and 17. We may also quote as models of good
arrangement, several pictures of the collection of M. Artaud, among others

that of Dello, No. 1 10, which unites several figures.

cient



Dissertation on the Paintings of the middle Age. 353

cient nations was perhaps still more severe, but which is

natural to mankind, as we may be convinced among all

nations; and as I have myseif rcniarktdamidsMhe bar-

barous nations of America, Africa, and even of Italy, which

I have studied in this respect 1n these different climates*.

As to the pantomimes which express action, it must be

admitted, that since the period of the paintings of the ma-
nuscript of Terence in the Vatican, attributed to the time

of Constantine, to the most trifling paintings of the same

kind which arc to be met with, they are clear, natural, and

significant. The subjects are understood easily, and at a di-

stance ; no useless movements, no equivoques, no forced

complications. The signs are not so numerous as to be

more striking. What may we not erect upon such simple

and solid bases, and what force may we not add to these

elements of expression, true science, and the cultivation of

drawing ? Is it not these very pantomimes, strong by their

clearness, and so expressive in point of naivete, which still

constitute the glory of Raphael, Poussin, and the greatest

painters of our days? It is useless to recall here those heads

full of life which have excited the admiration of the critics.

But even if we should not have our own eyes as judges,

could we withstand the sentiments of some writers who
have been struck with the expression of the painters of

these times, and among others with the testimony of St.

Gregory Nazianz^n, who informs us that he never cast his

eyes on a picture in which was represented the sacrifice of

Isaac, without being violently moved and without shedding

tears,—so well can painting pourtray this tender scene !

Finally, from the pious resignation of the virgins and,

martyrs—from the ferocious image of the executioner, to

the chaste and ingenuous grace of the Mater Dei ; these

paintings afford us constant food for meditation and study,

and may pave the way for important reforms in the artst»

Of their Dtaperies.

What shall we say of the- draperies which still do
honour to the arts of the ancients ? Shall I here recall

what
* On the subject of the character of figures, we may consult Ciav^pini,

tome ii. tab. liv. as well as the to((.v;-;jc of Saint Ag-atha of Ravenna, already

qiK'iccl, toine i tal). xlv. These paintings call to recollection the riches atid

simpliL-^ty of the figures of the Greek vases, and all the noble grace of

eastern imagery.
There is a crowd of works which contain i;ngravings after very fine

raonunicnts, and which might serve as a proof: but I content myself with

<juotiiig Piosio, in the work of whii:h, besides the Sarcophagi v.-hich fre-

quently retrace the remarkable expression of the Shepherds adc^ring the

Vol. 41. No. 181. May 1813. Z Messiah'
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what all the world has observed ? I wish to speak of that

trivial corruption ot" taste in this particular work to be

ascertained in the succeeding schools, who abandoned
that fine arrangement which we adnjire in ancient dresses,

and which have been preserved down to the time of R;i-

ph.iel, when so many artists were influenced both bv the

ridiculous usages of the habits and eccenrric formed stuffs

of those times; and by the mnviicriim introduced by some
rash master; a character \vh,ch was so easy of imitation^

and to which we owe that enormous heap of stuffs, and

those barbarous adjustmcnis which are insupportable to the

sight. I ought to add here, that the art of the most emi-
nent painters of our days is still related in this respect

with antiquity: and notwithstanding the respect which we
owe to the Carracci, to Guido, who have been constantly

imitated and praised in this respect, who has not remarked
how much success modern an his obtained by this single

reform ? And who does not prefer (he taste of the costume
received in our best paintings to those conventional and

shocking lazzi vi'ith which a depraved taste loads our

most fainous pictures? It is proper to add here, that the

veneration for the i^chools of Italy still propagates doubts,

that the w riters who have determined the limits of the two
arts of sculpture and jiainting have gone too far, and have

exaggerated the demarcations in order to jusiiiy so many
celebrated painters: finally, that the be*t method of fixing

our ideas on the subject of the draperies in our art, is to

contemplate the examples left by the ancients, and to me-
ditate upon the effects still exhibited in this respect by the

paintings of the middle age •; and it is so very true that we
have few things to change in painting, in the imitation of

the draperies of ancient sculpture, that in the decorations

in which the painters are" liberated from the trannnels of

ihe school, and where they have literally translated the an-

cients, these same draperies bear an ei^cellent character not-

Mfssiah, ti:at of the Virgin and tlie Infant Jesus, or the iKnvetiloi the young^

person* wlio throw draperies uijder the lootsttps of our Saviour when en-

tering Nazaretli, we find several painlings remarkable for a sage and
well reasoned expression. See that of the Cemetery of Saint Priscilla,

. tome ii. p. 311, representing Isaac carrying the wood for his own sacri-

fice: Abraham on the point of immolating him, iome ii. p. 87: the Mar-
tyrdom of Saint Sebastian, tonieii. p., 325, as weil as another painting ex-

cellent in point of expression, tome ii. p. '211 no 7 ^
* 'these moocls are not rare; but sec among others the draperies of a paint-

ing of the Cemeteries of Pontica and ^. Abdon. Bosio, tome i. p. .S85 ; and
another of the Cemetery of St. JliHus in the same volume, p. 35'! : he even
linds some very fine in the works of Perngin; and, in a v/ord, in all those

which vi'ere made before the manner of the Florcatiue school.

withstanding
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"withstanding their ruggedness and want of truth in the

execution.

Jt is totally useless to speak here of the orna,ments of

the paintings of the middle age : the unanimity of opinioil

on the dchcaie taste of those models which are perpetuated

without mixture renders this analysis unnecessary. I shall

now conclude by a few reflections on their colouring.

On their ColGnring.

I shall not dwell long upon the cclouring of the paintings

of the middle age. 1 shall only remark, that the crudity

and discordance of the colours are much less revolting when
the whole svslem of colouring is lively and luminous, like

that which was employed in those times, than when the

colours are dull and lieavy like those used with oil. This
reflection may involve a questicni oii the suhjeci of colour-

ing, which it is unnecessary to explain here. 'I merely
throw out the idea, to diminish the aversion which those

have for brisk and entire colours who do not take any but
oil paintings into the comparison. To conclude: the fine

(inido of Siemia of the height of six feet, which is to he

seen in tl)e cabinet of M, Artaud, is painted in a most de-

licate tone, and with that commixtura colorum of Pliny

which brings to our recollection the best schools of the

ancients.

I have endeavoured in another Essay*, by quoting some
pages from the second edition of M. Artaud's work, to

prove that painting in oil liad deprived the art of its naivete

ot colouring. 1 have attempted to show tb.e inconveniences
of this painting so much spoken of, and which was pro-

bably known and rejected by several nations on account of
its interminable obscurity, and of which latterly John of
Bruges was unable to foresee the slow carbonisation. I

shall not here repeat the ideas which I then hazarded ; but
r shall content myself with saying, that I am convinced
that the restoration of a more natural and true process

may have a very important influence upon the arts by the

analogy of expressed truths : full of the-^e ideas, and guided
by the desire of boinor useful, I have made constant efforts

to recover the njatenal painting of the ancients. I hope
thnt the experiments which I purpo'-e to make known, will

determine ail unprejiidiced artists to employ the processes

* Cons'Jsr.itions sur I'Ktal dc la Peintureen Italic dans les quatre Siccles

qui oiu piccedtceliii de R.ipliael. In ^vo. Paris. Sciiall. J811.

Z2 of



356 Dissertation on the Paintings of the middle Age.

oFan unalterable and easy description, and which can hand
down to posterity the glory and genius of our artists*.

I think I have demonstrated that the principal parts of

painting were preserved in the middle age, and that as soon
as the art of designing had lost its strength and accuracy,

the claire-oscure was almost forgotten, the art of colour-

ing very little cultivated, and the execution very often

despicable : what remained nevertheless formed those qua-

lities which were most difficult to recover among altered

manners, qualities grand and simple, which constitute the

character and dignity of the art, and the loss of which the

boldness of our most intrepid artists can never rgpair.

Conclusio?i.

T conclude from all these observations, that the paintings

of the middle age are the records of the precious doctrines

of ancient art; that they are not vitiated, and that they

ought not to be confounded with some barbarous and mun-
7iered works painted during the sixteenth and seventeenth

centuries in the north of Europe ; that they have formed
our greatest painters; and that those only have a right to

neglect them, who have attained the climax of the best

models of antiquity :—in a word, that artists ought to ob-
serve and study them without intermission, and as easy

versions, calculated to explain the secret idioiDS of a lan-

guage which is of most difficult attainment.

* It ought to be remarked, that most of the painting-s of the middle age,

existing in cabinets,^ave very rarely preserved their primitive colours, con-
sidering the practice of reviving them by means of varnish. I shall not
here speak of all the ravages or decompositions which may result from thi*;

method, when indiscriminately emp'oved upon paintings the materials of
which have not been previouslv studied. In general, it is very rare to

find paintings, either antique or Gothic, which are really originals {rierges)y

and which t' > not exhibit some alterations proceeding from restorations.

It seems tiiat the famous painting of Colantonio, dated \4C,(>, wiiich is pre-

served at Naples, was the occasion of so manv disputes, only because it was
afterwards covered, like many others, bv a slight coat of oil: the same per-

haps may be said of those contained in tlic Gailery at Vienna: one is dated in

1090, the other in 1'292. This iast is the work of Thomas Mntina, a Bohe-
mian gentleman. Some others of the same g.nllery are dated in the middle

of the fourteenth century, and are by Theodoric of Prague and Nicholas

Wurmser of Strasburg. Now John of Bruges died about the middle of the

fifteenth century, in 1441. Upon th" whole, without having rccour-e to

numerous works upon this subject, it is scarcely credible that the us^ of oil

in painting had never been imagined before the existence of that celebrated

Fleming, who being a chemist couid perhaps put in pr.ictic? ::ncieiit recipes,

the principles of which were well known.

LVI. Gr
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LVr. On an E^wfl/fow m Laplace's "Mechanique
Celeste."

To Mr. Tilloch.

Sir,— xIaving observed in the FL".!' ""ob'c?! Magazine
for last January, a communication from Mr. ».hut.>. re-

specting an e(|uation in the Mcchanique Celeste of Laplace,

I am induced lo send vou this letter concerning what ap-

pears to me to be an oversigbt in the author of that most
admirable work. If Mr. White, or any other of your

lean-ed correspondents, would favour me with his opinion

respecting it, I should esteem it as a particular favour.

In vol. i. page bj^ of the Mechanique Celeste, Laplace sup-

poses that c = X ?«. yilZllf.'^ which he says, page 63 of

the same volume, mav be put into the following form;

I - I I I

c. 2:,.m=z S.mTn. < ^r j; JNow, at

page 130 of the same volume, he says that the equation

const. = X m. ^ ^ / ^ — -rj--— .S.m.-~ +
af M + S.m df M +'S.m

dx
. Z*. m. -—

; if multiplied by M -\-S.m will be changed into

the following :

^__ ,vr V (^%-.V^^)
, V ,„>l, / (x -x){dy-dy)-{y-y)(dx -dx) 1

It appears to me from an investigation of these expressions,

that in the first instance he makes X m. 2. m. ^~^ ''

<v

equal to Z. mm .

-J

—. > , and in the

J u 1 t- t- {rdi/— ii"r) ^ dy
second he makes 2,.m. X.m. -—— z.mx. S.m. —~ 4-

dj df

dx
S'^jy. l,\7n.

—-J equal to the same quantity j which. is im-

possible, unless the two last terms of the last equation be

<fqua! lo nothing; which is not supposed to be the case.

I remain, sir.

Yours respectfully,

JoF^N Thomson.

Z3 LVIL Case
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LVII. Case of Hydrophobia cured in India hij Bleeding.

By John Shoolbred, M.D. From the Supplement to

the Calcutta Government Gazette, June S, 1812*.

Tuesday, May 5, 1812.

—

About 3 P.M. Ameir, a Mn-
selman Bhestie, from 25 to 30 years of age, and middle-

?talure, in the service of Mr. John Wood, sfh(-olni35ter, at

Chowringhee, was brought to the Native F]o«pita!, labour-

ing under the most unec|uivocal symptoms of hydropliobia.

The note from Mr. Wood, requesting admission for this

patient, and the friends who accompanied him, stated that

he had been bitten in the leg about three weeks before, by

a dog believed to be mad, and that the symptoms of his

disease had appeared that morning;^ the 5th.

I visited him in the hospital, the moment T heard of his

arrival, and found him silting on the side of a cot, with an

attendant holding him bv each arm. The first view was

sufficient to satisty me of the nature of his complaint. His

body, arms, and throat were afi'ected with constant and un-

controlable spasmodic startings. The muscles were thrown

into quick convulsive action at each inspiration, drawing

back the angles of the mouth, and at the same instant de-

pressing the lower jaw, so as to communicate the iTiost

hideous expressi(jn to the countenance. His eyes appeared

starting from their sockets and suffused with biood ; some-

times fixed in a wild and terrific stare; at others, rolling

about, as if thev followed some ideal object of terror, from

which he ap|irehended immediate danger. A viscid saliva

flowed from his mouth, which was always open, except

when the lips were mouientarily brought together for the

purpose of forcibly expelling the offensive secretion that

adhered to them, and wb.ich he effected with that peculiar

kind of noise, which has been often con)pareJ lo the bark-

ing of a dog. His temples and throat were bedewed with

clammv moisture. His respiration was exceedingly hurried,

and niieht more properly be called paniing tiiau breathing;

or, it still more nearly resembled that slu)rL and uninter-

rupted kind of sobbing, that takes place when a person

gradually descends iiiio the colfl bath. He u'as exceedmgly

impatient of restraint, and whenever he could get a hanc^

disengaged, he immediait-lv struck the pit of h:s stomach

with It—pointino- out that part as the scat of some unde-

scribable uneasitiess. From the constant agitation of his

whole frame and the startings of his arms, it was impossible

• Our readers will recollect that a few nioiuhs ago we briefly noticed

this remarkable case.

—

Edit.

tq
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to count bis pulse with exactness; it was, however, very

uncquil, both in streiioth and frequency; at times scarcely

perctj)tible, and then rising a2:ain under the finger; some-

times moderately slow and regular for a few pulsations, and

imiDediatelv after, so quick as not to be counted ;
but con-

ve\ing, upon the whole, an idea of a greatly oppressed and

impeded circulation. His skin was not hot ; and though

his head was in incessant motion, accompanied with such

savage expression and contortion of countenance as might

easily have alarmed those unaccustomed to such appear-

ances, he made no attempt to bite ; which is far from being

a frequent symptom of the disease, and, when it does oc-

cur, must be considered merely as an act of impatience at

being held—^'.nd no more than the peculiar noise above no-

ticed, as indicating any thing of the canine nature imparted

by the bile, an opinion which has been sometimes fancifully

but absurdly entertained.

When questioned concerning his own feelings, or the

cause of his illness, he was incapable of making any reply ;

being prevented, it is probable, either by the hurried state

of his resj)iration, or bv his mind being too deeply absorbed

in the contemplation of horrible ideas, to admit of his at-

tending to the cjueries addressed to him.

I desired water to be offered to him ; at the mention of

which he started with increased horror and agitation, and

endeavoured to disengage himself from those that held him.

When one of the attendants approached with a cup of wa-
ter, he looked at it wishfully, and after some efforts, with

apparent reluctance, stretched out his hand to take hold of

it; but before he could reach the cup, his hand was sud-

denly drawn back by a convulsive motion : at the same in-

stant he turned away his head, and writhed himself round

on the bed in an agony of terror and despair, wholly in-

conceivable by any person who has not been a witness of

the horrors of this most dreadful, and hitherto, it may be

added, most irremediable of human maladies.

Such was the state of the patient at the moment of his

admission, and for the few njinutes that necessarily elajiscd

while these appearances were passing under my observa-

tion.

Of the nature of the complaint there could not exist a

shadow of doubt ; and having so recently read in the

Madras papers a case of hydrophobia successfully treated

by Mr. Tymon, of His Majesty's '2'-2d dragoons, by bleed-

ing, mercury, and opium, I determined on the immediate

adoption of the same plan.

Z 4 I there-
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T therefore without delay opened a vein in the right arm
by a large orifice, out of which the blood sprung with nn-
coninion impetuositv, and of so florid a colour as to resem-
ble arit-rial rather than venous l^lood. I'y the tinie that

sixteen or twenty ounces of blood had flowed, the spasmo-
dic starlings of his arms, body, and neck had considerably

diminished, his breathing had become more calm, with less

cont')rlion of countenance, and he audibly acknowledged
that the pain about the praecordia and region of the stomach
was up(Mi the decline. Encouraged by these incipient ap-

pearances of amendment, I allowed the flow of blood to

continue; and v\hen about two pints were taken away,
seeing him greatly composed, I desired vyater to be again

offered to him—when, equally to my astonishrnent and de-

light, he took the cup in his left hand, the blood still flow-

ing from the right arm, and calmly—but with indescribable

expression of satisfaction, drank two or three ounces of

water—ihe sight of which but a few minutes before had
thrown hun into the most dreadi'ul agonies. Soon after

swallo'.ving the water^ he retched three or four times, but
ejected nothing but saliva from his mouth and fauces; and
finding now that his pulse was 104, weak, soft, and regular;

that he was become famt, and that all appearance of un-
easiness had ceased, so as to allow him to take a second
draught of water, about four ounces, I closed the vein and
laid him down on the bed. At this moment he expressed

a desire lo have a natural alvine evacuation, and wished to

go out of the hospital for that purpose; but as that could

not be complied with, he took no more notice of it at this

time. It is worthy of remark also, that during the bleed-

ing he made a sign to have himself fanned, a thing I never

knew a hydrophobic patient to do before;—their distress

being so uniformly increased by any current of air blowing
upon ihem, that, according to all my experience, the dread

of air in motion is as constant an attendant on the disease

as the dread of water itself.

After the bleeding he remained perfectly quiet, and fell

into a slumber for about an hour;—another circumstance
which also strongly marks the abolition of the disease, as

no hydrophobic patient was ever known to sleep. When
he awoke, he expressed a wish to have some sherbet ; which
was immediately given to him, and he drank four ounces
of it with perfect ease. He then fell into another slumber,
during which some convulsive starlings were again per-

ceptible about his arms, chest, and face, but not strong

enough to wake him. At a quarter past five he spontane-

ously
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ously awoke, and appeared again somewhat agitated, with

more suspicion in his looks, and oi apparent doubt whether

he could swallow as well as before; for when he took the

rup, he put it to his lips with a quick motion, and gulped

down about four ounces of water in a hurried manner, as if

afraid that the difik-uhy of swallowing would be increased

bv a moment's dclav. He also put his hind to the region

of the stoniach, and said that the pain in that part was re-

turninij. These threatening appearances of relapse deter-

mined me to hazard a furllier detraction c-f blood. I there-i

fore inimediaiely opened a vein in the left arm, and allowed

the blood to flow again till he completely fainted ; but pre-

viously to this effect of the bleeding, the pain at the sto-

mach had cea>ed ; and while the blood was vet flowing he

liad again drunk four ounces of water without tear or

disgust- When he recovered from the fainting fit, he

retched several lirjies, but, as before, discharged nothing

but saliva.

At the end of the first bleeding his pulse was 104 ; im-
mediately before the second, it was g6, with a slight degree

of sharpness in the beat ; and after recovering from the

fainting occasioned by the second blee.diiig, it was 8S. re-

gular, soft, and feeble, and he now complained of nothing

but extreme weakness, and giddiness of the head. And
at this stage of the case, I apprehend, it will be allowed

that the cure of the hydrophobia was complete

—

whether it would be permanent or not, remained yet to be

seen.

When I began the treatment of this patient, it was my
intention, as 1 have said, to follow in everv circumstance

the practice pursued in Mr. Tvmon's successful case; and

accordinglv, a draught with 100 drops of tincture of opium,
and an enema of 300, were in readiness to be administered

immediately after the Ideeding. But seeing the surprising

effects of the bleedings alone, and feelinsr convinced that the

disease was, for the present at least, completely annihilated

by the copiousness of that evacuation, I deiermined to pre-

serve the treatment a^ simple as pos-iblc, in order that, if the

patient did finally recover, it might with certainly be known
to what he owed his safely ; and that tlience the applica-

tion of the san)c practice to future cases of hydroj-hobia

might with the greater confidence be recommended :—a re-

solution in which I was the more confirmed, from having

heard some medical friends, whose opinions arc entitled to

every degree of respect, ascribe Mr. Tymon's success to

{he mercury he had used, rather than to the bleeding.

I am
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I am now fully persuaded, however, that I might safely,

as tar as the hydropliobia was concerned, have omitted all

remedies after the bleeding; but thinking that calomel and
opium in repeated doses were more likely than anv thmg
else, to induce that state of the system which would be
least favourable to a relapse ; and also that if the patient,

notwithstanding his present proniising appearance, did not
finally recover, it would certainly be said that I had not

given him a fair chance, by departing in any particular from
the treatment which had proved so successtul in the hands
of Mr. Tymon, I was inclined to conform to it so lar, as

to order four grains of calomel and one grain of opium to

be given everv three hours.

The first pill was taken at a quarter before six ; but it was
immediately rejected, followed by some water. A second
was given five minutes before six, and remained. He now
slept till seven—then drank some more water, and had a

natural evacuation of his bowels ;—another circumstance
which confirmed me in the belief that the disease was
completely and permanently subdued—having never before

seen in my own experience, nor read in any history of the

disease, of such an occurrence as a natural action of the

alimentary canal in a case of hydrophobia.

At nine he took another pill, and again at twelve—and
continued to slumber and drink water as often as he
pleased.

Wednesday, May 6th— (2d day) six A.M. Has passed

the night well. Took a pill at three, and another now.
Has drunk water frequently. Pulse 84. Skin cool. Tongue
clean at the edoes—some remains of betel, eaten before he

was taken ill, covered the centre part. Two more alvine

evacuations during the night. Complains of head-ache

—

but is entirely free from uneasiness about the stomach.

On examining the blood drawn vesterday, it is found not

to be in the least convex—neither does it exhibit the slightest

appearance of what is called the huffy coat. The quantity

first drawn, making allowance for the evaporation of the

night, measures 40 ounces ; and the last between seven and
eight.

Nine A.M.—Took another pill, which was followed by
another evacuation ; and in half an hour afterwards he

ate eight ounces of saco. Is quite composed, and can an-

swer questions distinctly concerning the accident and sub-

sequent occurrences, till the time he was taken ill.

He says that 19 days ago (including this day) when re-

turning about four in the aftcrnoouj from his own house at

Russa-
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Russapiiorlah, to his master's at Chowringliee, he saw a

pariah dog seize a fisherman, and bite him. Several peo-

ple were collected at the spot—he also approached, when
the same dog ran at him, and as he was retreating before

him, bit him in the back part of the right leg, about six

inches above the ankle, where he shows t«,vo scars at the

distance of an inch and a half from each other, but with-

out any appearance of inflammation or thickening of the

integuments. The doii, after bilmg hin), disappeared, and

he docs not know what became of him or of the fisherman.

The wounds bled a good deal ; but not being very deep, they

soon healed without any application. .He took no remedv,

except, on the dav he was bitten, a small piece of scarlet

cloth [sooltanee Lavat) wrapt up in a piece of ripe plantain,

which was recommended to him as an infallible antidote

against infection from the bite of a mad dog. He never

saw anyone in hydrophobia; and thnush he had heard that

persons bitten by a mad dog were liable to such a disease,

the apprehension of it never dwell on his mind, or scarcely

ever occurred to him after the d?y on which he was bitten.

Ke continued in his usual health till the 4th instant, seven-

teen days after the bite, when he found himself dull, heavy,

;ind listless, with loss of appetite and frequent apprehension

that dogs, cats, and jackalls were about to seize upon him.
He also felt a pricking sensation in the part bitten. When
his mother-in-law brought him his breakfast, he was afraid

to eat it. He continued his business, however, of taking

water from the tank to the house, till about noon of that

day, after which he could not bear to look on or to touch
the water, being constantly harassed, whenever he at-

tempted to do so, with the horrible appearance of different

animals ready to devour him. He now, tor the first time,

ti'.ought of the disease arising from the bile of a mad dog,

was convinced that was the cause of his present distress,

and fully believed that he should die of it. He ate no sup-

per, nor drank any water that night, in consequence of the

liorrible phantoms that incessantly haunted his imagina-
tion, lu the morning, all his horrors were increased, the

spasms came on, accompanied by anxiety, oppression, and
pain about the praexordia and stomach : and those about

him say that he continued to get worse in every respect,

until he arrived at llie hospital in the state already described.

He does not himself distinctly remember any thing that

happened during the whole day. He has some faint recol-

lection of having been at his own house ; but how he got

there—when he left it— or by what means he was brought
to
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to the hospital, he does not at all know. The first thing
he can recall to his mind is drinking the sherbet—and he
says he has had his senses perfectly since that tinie—and
that all his fears then leit him, and have not since returned.

This however is not entirely correct, as he acknowledges
that he does not recollect the second bleeding, which shows
that the disease had then so far returned as again to disor-

der his mental faculties.

Half past ten A.M.—Complains of severe head-ache,

and his eyes are more suffused than they were in the morn-
ing. No return of other syn)ptoms.

Head shaved, and six leeches applied to each temple.

Three P.M.—Took a pill at twelve, aud another just

now. Leeches bled freely. Head-ache relieved. Took
eight ounces more of sago about noon.

Six P.M.—The same. Has now taken 28 grs. of calomel
and seven of opium. To take from this time only two grs.

of calomel and half a grain of opiun) every three hours.

Nine P.M.—Has slept for two hours. Pulse 80. Took
another of ttie pills last ordered; also some more sago.

Copious bilious evacuation. Still complains of giddiness,

but not head-ache.

Thursday, the 7th, (3d day,) six A.M.—Took a pill at

twelve, but refused one at three, saying his moulh was sore.

Tijok one now. Has been rather restless in the night.

Ihrew up some bile this morning.
Ten A.M.—Exceedingly distressed with excessive secre-

tion of bile, which he is frequently throwing up and also

passing downwards in great quantity ; and of a dark green

colour. Pulse 110. Some heat of skin—expression of

tnieasiness in his countenance—burning sensation all over

the abdomen ; but quite different, he says, from the former

pain about the stomach. He was ordered a pint of infusion

of camomile, which brought off nuich bile. Ai eleven,

eight grains of calomel, and at half past twelve, half a dram
each of jalap and magnesia. From the effects of these re-

medies, he was much relieved in the evening; though the

complaint continued to disturb him in the night, and it was
necessary on

Friday morning the Sth, (4th day,) to promote the further

evacuation of bile by senna, manna, and cream of tartar ; and

to order an enema of conjee to allay local irritation. Pulse

only 80, soft. Burning removed from the abdomen. Ate

a water melon in the night. Copious flow of saliva, from

his mouth.
Saturday Qlhj (5th day,) nine A.M.—Has passed a good

night.
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night. Excessive secretion of bile has ceased. Clamorous
for food—but I allow him only rice and sago—declines

milk. He appears now to be free from all complaint.

After this time nothing remarkable occurred. He had a

strong appetite, and was allowed vegetable curry. For se-

veral evenings some heat of skm and acceleration of pulse

were perceptible ; but these soon went off, from cold bathing

and a constant attention to keep his bowels in an open
state.

Monday, Mav ISth, (14th day.)—Has been for some
days past on the usual hospital diet—and feeiina himself

well in every respect, now expresses a wish to be discharged

and return to his usual business ; but as the weather is ex-

ceedingly hot (thermometer in the shade from Qo' to 100°),

I have prevailed upon him to continue in the hospital till the

setting in of the rains.— I shall then, if possible, persuade

him to remain in my own employment for the next twelve

months; lest, if he were discharged, and should happen to

die of whatever disease, it might be alleged that he was after

all carried off by a relapse of the hydrophobia.

[To be continued.]

LVni. Notices respecti?ig New Books.

Elements of Crystnllography, after the Method o/Hauy,
with or uithoiit a Series of geoinctricaJ Models, lot it,

solid and dissected, exhibiting tltc Forms of Cr7/stah, their

geometrical Structure^ Dissections, and general Laws
according to which the immense Fariety of actually ex-
isting Crystals are produced. By Fredrick Accitm,
Operative Chemist, Lecturer on Practical Chemistry, t^c.

M. R. I. J.., F. L. S. ^c. pp. Ixiv. and 3<j6, Svo, with

four Plates. Longman and Co. 1813.

J. HE author has very landablv endeavoured to render the

difficult subject of crystallography familiar to persons im-
acquaintcd with geometry. 7"hc task was somewhat ar-

duou'^; but those who cannot comprehend his fitrures and
descriptions, may have recourse to his model:-, which super-

sede the necessity of nnuhematical knowledge. His mo-
dels amount to fifty, his figures to 103, which embrace
nearly all the dit^trent forms of crystalline bodies. As
crystallography is rather a new science, the necessiiv of ele-

mentary or introductory treatises on it must be obvious.

Hitherto nothing of the kind has appeared either In France

or
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or England, and this circumstance has very materially ob-
structed the progrtssofthis interesting study. Some Italian

and vSpanibh professors have published brief outlines of it,

designed to facilitate its conijiiehensiun by tlieir pupils j

but a complete and clcnientarv treatife on crystallography

is yet a desideratum in literature. Mr. A. might have ren-

dered this wcjrk still more useful, by devoting a chapter to

illustrate or rather to exhibit in a coneise manner the ma-
thematical method adoptetl by Haiiy. Without some such
exhibition his work does great injustice to the illustrious

author of the crystallographic system; it degrades the dis-

coveries and inventions of tiauy from the exalted rapik of a

science, to that of a mere mechanical process of measuring
solids and angles. It is true, his plan is more simple;

but should his readers wish to consult the ovicfinal TraltB

de Miricralogie, the surprise may perhaps deter them alto-

gether from pursuing the study further. The object of an
elementary work is to open the door to knowdedge, not to

lind a lazy substitute for it. But perhaps ue sh(;uld rather

be thankful to the auihor for what he has done, than

blame him for wliat he has left undone; a full knowledge
of mineral architecture is not to be acquired at once.

Mr. Accum commences with a deiinition of the term
crystal, the' growth of crystals, and the ingenious opinion

of Dr. Young thai crystallization is the universal cause of

solidity. The conditions of crystallizing bodies, and the

various causes which influence the process of crystallization,

are so intimately connecttd with chemistry, and still so

inadequately known, that it would require much time and

labour to develop them with any precision. A few ex-

tracts will convey an idea of the author's popular manner
of illustrating this part of his subject, which is well adapted

for exhibition in lectures to a mixed audience.

Crysiallizal/on by reduction of temperature. " If we
melt a ladle full of bismuth, antimony, zinc, sulphur, or

muriate of lead, and allow it to cool slowly and quietly till

a thin criiSt has formed on the surface, and then by means
of a pointed iron inake two small opposite apertures

through the crust, and quickly pour out by one, the fluid

portion as carefidly and with as little motion of the mass
as possible, vvhilst the air enter? by the other aperture, there

• will appear on removing the upper crust with a chisel, when
the vessel is cold, a cup-shaped concavity studded with

crystals, very brilliant, and n)ore or less regular, according

to the magnitude of the mass enjployed, the tranquillity and

slowness with v.hich it has cooled^ and the dexterity with

which
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which the fluid central portion, at the moment before it

coniinenced to solidify, was decanted from the crystallized

part." Water also crystallizes by the abstraction of caloric,

and snow is often found crystallized in Stellas with six

radii. An English university professor of mineralogy ob-

served this at Petersburs:, and gave a drawing of it in an
account of his Travels, as if it had been a new discovery, al-

though Dr. Hookc many vears ago published similar figures.

Benzoic acid furnishes a familiar example of crystalliza-

tion effected by sublimation, or the application of heat.

The instances of crystallization produced by chemical affi-

nity are very numerous. The most simple and easy ex-

periment of this nature is, by adding highly rectified-spirits

to aqueous solutions of the salts, when the spirits and
water unite, and the salts immediately resume their crystal-

line state. The crystallizalions of silver, lead, zinc, &:c.

are now become nursery amusements. Large and perfect

crystals, however, are still rarely producetl by art. Mr.
Sims, of Norwich, has been more successful in obtaining

curious and magnificent crystals, than any other chemist
of the age. Time, space, repose, light and air, are neces-

sary to crystallization. The eflect ot'lighc on solutions of
muriate of ammonia and prussiate of potash, when placed

to crystallize, is curious, and tends to prtn'e the materiality

of light. The crj'stallization of those salts may be directed

at pleasure by the introduction of light at one side or an-
other of the vessels containing their solutions. Camphor
displays the same affinity for light. The electricity of cry-

stals is also noticed by Mr. A. The principal crystals

which become electric merely by heat arc borate of mag-
nesia, Brazilian topaz, tourmalin, prehnite (erroneously

printed phreniie throughout the volunie), crystallized oxide
of zinc, siberite, lepidolite, and kaupoiiie.

The figures in this v.'ork (wood-cuts) are tolerably ac-

curaie, and the explanations are remarkably simple, and
easily comprehended. These advantages we should think
fully sufficient to recommend it to public attention. It has
evidently cost the author much labour and expense, for

which he can receive no adequate remuneration, except that

of public approbation. Me has very properly annexed the

classification of minerals introduced by Haiiy, and generally

adopted by French mineralog^isis.

Capt. Laskey has in the press, a scientific Description of
the Rarities in that magnificent collection " The Huiiterian
Muieum," now depusiled at the College of Glasgow. It is

intended
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intended to comprise the rare, curiou?, and valuable articles

ill every department of Art, Science, and Literature con-
tained in that great Repository. Tbit? work, so ueneraliy
interesting, may 'l>e expected to appear early in Julv, when
we have no doubt it will be received with tlie favour so ac-

ceptable an offering deserves.

, Mr. Thomas Fors'er has in the press, Researches con-
cerning atmospheric Pheenoinena, in one volume, 8vo.

Mr. Bakeweli's introduction to Geology will appear early

in June.

Professor Leslie, of Edinburgh, has in the press a valu-

able work " On the Relations ofAir to Heat and Moisture."

LIX. Proceedings of Learned Societies,

ROYAL SOCIETY.

April 29.— JL HE Society met after the holidays. The
Earl of Morton in the chair; when the reading of a paper

on the Alcohol of Sulphur, or Sulphuret of (Carbon, bv
Professor Berzelms of Stockholm, and Dr. Marcet of

London, was read, which, toe;ether with an Apjiendix bv

Professor Berzelius, occupied three successive meetings of

the Society.

The series of experiments related in this paper were per-

formed in the months of July, August, and September last,

during Professor Berzelius's stav in this couniry, and the

leading points of the inquiry were tlien ascertauied. The
singular oily liquid vvhicli is the object of these experiments

was discovered in 179f» by Lampadius, and has since been

the subject of much speculation and experimental contro-

versv. Indeed there arc few substances the analysis of

wliich has given rise to so much diversity of opinion, as

the alcohol of sulphur. Lampadius believed it to be a

compound of sulpluir and hvdrogen. "Clement and Des-
ornies considered it as a con:binanon of sulphur and char-

co:^l ; Eerthollet, as a triple compound of sulphur, charcoal,

and hydrogen ; and Berthollet junior, as well as Davy,

adopted the opinion of Lampadius. In France, very re-

cently, Mr. Ciuzcl, from an elaborate series of experiments,

concluded that the alcohol of sulphur consisted of sulphur,

carbon, hydrogen, and azote ; but Messrs. Benhollet, The-
nard, and V'auquelin, the reporters of Mr. Cluzel's inquiry,

having made some experiments of their own upon the sub-

ject^ concluded that the liquid in question w as a compound
of
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«F sulphur and carbon only, a result which agrees perfectly

with that of the paper before us.

The alcohol of sulphur, when rectiflL'd by distillation, is

a periectly transparent fluid, which is insoluble in water,

and has great refractive powers and considerable specific

weight, ffis exceedingly volatile, niorc so even than ether;

is highly inflammable, is capable of dissolving phosphorus

and sulphur, and is itself soluble in alcohol and ether. It

combines with the new discovered detonating oily com-
pound without exploding, even if phosphorus or oil be pre-

sent and heat applied.

The authors ascertained the chemical nature of the alco-

hol of sulphur bv various methods. By exploding it, in a

state of vapour, with oxygen gas, sulphureous acid gas and
carbonic acid gas are formed, without any production of

water. From this, and various other experiments, the ab-

sence of hydrogen was proved, and the presence of carbon

ascertained. But the process by which the proportion of
sulphur and carbon in this compound was ascertained, con-
sisted in causing a known quantity of the alcohol of sul-

phur, in vapour, to pass through red hot oxide of iron. The
oily liquid was thus resolved into sulphuret of iron, sul-

phureous acid <Tas and carbonic acid gas ; and by a careful

examitiation of lhe!-:e products, the authors were enabled to

conclude, that the alcohol of sulphur was composed of

about 83 parts of sulphur to 13 of carbon, which, in Mr.
Dalton's mode of expressing proportions, correspond to

two atoms of sulphur to one of carbon.

May 20.—Earl Morton in the chair. A paper was read

describing a newly-invcnled lamp, designed to be used in

coal-mines, and to prevent the dreadful explosions of car-

buretted hydrogen gas, which are still so common and so

deitruciive, notwithstandinq; the advantagres of ventilation.

The description would not be intelligible without a draw-
ing ; but the jirinciple was merely that of completely iso-

lating the lamp from the atmosphere, enveloping it in a

large globe, surrounding the base of the burner with water,

and conveying the atmosphere of the mine to it, by means
of a pair of coinmcm bellows, to support combustion. A
lamp so situated could never be affected by any sudden cur-

rent of, inflammable gas, and would answer every purpose
of aflbrding light to the workmen. It appears that during
the last seven years above 100 miners have been killed in

the counlv of Durham only by explosions, leaving above

SOO women and children to be supported by the public.

"'Vol. 4i; No. ISi. May 1813. A a The
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*
if* The name of the female with the black arm, de-

scribt'd by Dr. Wells, and inentiuned in last report, wa«
H. West and not Trest.

LINNEAN SOCIETY.

On Monday last, the Anniversary Meeting; of the Llnnean
Society of London was held at the Society's house in

Gerrard street, Soho, for the Election of a Council a>id

Officers for the present year, when the following Members
were declared to be ol' the Council, viz.

Jarnes Edward Smith, M.D.
George Aiidtrson, Esq.

.Tohn Barrow, Esq.

Samuel, Lord Bishop of Car-

lisle.

Sir Thomas G. Cu1him,Bart.
Philip Dcrbishire, Esq.
Mr. James Dickson.

Charles Konig, Esq.

AvlmerBourkeLambert,E3q.
Alexander MacLcay, Esq.

Thomas Marsham, Esq.

Wni. Georjre Maton, M.D.
Rev. Thomas Rackett.

John Sims, M.D.
Edward, Lord Stanley.

And the following were declared to be the Officers for

the j)resent year, viz.

James Edward Smith, M.D. President.

Samuel, Lord Bishop of Carlisle,
"|

Aylmer Bourke Lambert, Esq.
lvice^''esidents.

Thomas Marsham, Esq. f
William George Maton, M.D. J
Thomas Marsham, Esq. Treasurer.

Alexander MacLeay, Esq.") ^ .
•

-lit r>- 1 XT 1 > Secretaries.
Mr. Richard laylor, /

The Members of the Society afterwards dined together at

the Freemasons' Tavern, Great Queen-street, according to

annua! custom.

GEOLOGICAL SOCIETY.

May 7, 1813.—The President in the chair.

Matthew Cully, Esq. of Askeld, Northumberland,
Thomas Braiidram, Esq. of Lee, Kent,

were severally elected members of the Society.

The reading of Dr. MacCulloch's paper on the Geology
of certain Parts of Scotland was begun.

The first article in this paper treats of the granular quartz

rock of the island of Jura. This, by some denominated
granite, and by others granular quartz, but by all who
have hitherto described it considered as a primitive rock,

constitutes
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bonstitutes the principal and fundamental rock of the

island: in particular, ihe three well known conical paps of
Jura, of the height of 2oOO or 2600 feet, are entirely com-
posed of this mineral. It is disposed in regular uninter-

rupted strata six or eight feet in thickness, and rising fur

the most part at a cmisiderable angle towards the west.

These strata do not appear to be traversed by veins, except

of quarts, nor do thev alternate with any other rock. On
the shore, however, the dip and direction of the beiis vary

considerably. The niincralogical composition of this rock

presents several varieties. Sometimes it is extremely com-
pact, being made up of grains of quartz of various degrees

of magnitude united without cement. Sometimes besides

the quartz it contains felspar, seemingly in rounded frag-

ments, and often decomposed into clay.

In one specimen a manifestly water-worn pebble of
quartz is inclosed: and upon the whole the rock may be

considered a kind of sandstone consisting of quartz and
felspar, the former in the larger proportion. In some of

the beds the sandstone passes into grauwacke slate by mix-
ture with pieces of mica slate.

From these circumstances Dr. M. considers the quartz

rock of Jura as a mechanical deposit formed from the

fragments of older ones, and not as belonging to the Wer-
nerian primitive class. According to Professor Jameson,
however, this very rock rises from below the micaceous

schistus. We must therefore admit, either that the micaceous
schistus described by Professor J. is not primitive, or that

the circumstances under .which the priiTiitive rocks were
formed were such as to exclude at the same time the pro-

duction of a mixed mechanical deposition.

The next article in this paper contains some miscellaneous

remarks on the geologv of the island of Piona. The prin-

cipal rocks that here make their appearance are gneiss and
horni)lende rock (including under the latter denomination

both hornblende slate and green-stone slate). Where these

two rocks come in contact, the gneiss is irregularly

curved and contorted. The. gneiss is traversed by numerous
and thick veins of graphic granite in which wolfram oc-

curs.

The district of Assynt, forming the western part of

Sutherlandshire, is the subject of the next article. The
mountains and higher ground of this district consist of the

same rock as the so called granular quartz of Jura, forming

here, as in the last-mentioned island, smooth conical hills

of considerable elevation, snow white at their summits, and
A a 2 singularly
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singularly steriland arid. The white colour of the rock is

however only superficial, the recent fracture exhibiting

gray, yellow, and brown tints. Jt is distinctly stratified,

and rises at a high angle. The texture ot" this rock is va-

rious, from impeifectly conchoidal to loosely granular,

composed of rounded grains, and in sorne beds of angular

fragments. It divides naturally into rectangular blocks, on
the surface of which is the appearance as if oF cylindrical

bodies imbedded in the mass, forming a number of circular

protuberant spots, of a white colour and more compact
texture than the rest of the rock. A section at right angles

to the natural surface of these blocks, shows that the above-

mentioned circular spots are occasioned by the cross frac-

ture of straight cylindrical bodies, which are perhaps the re-

mains of some species of sahella. Associated with this

grit are compact gneiss, hornblende slate, and syenitic gra-

nite, but their lelative positions Dr. M. was unable to as-

certain. Subordinate to and apparently alternating with

this grit is a great deposit of limestone in two very thick

stratified beds, with a thick kind of grit interposed : in some
parts the section of these beds forms a continuous and even

line, but in other parts is so curved and broken that the

stratification can scarcely be perceived.

The limestone is a dark gray or nearly black, of an
earthy aspect and minute granular fracture, and smelling

offensively when rubbed. It does not appear to contain

organic remains, but is traversed by veins of red or white

calcareous spar. It contains grains of sand, and therefore

gives fire with steel. Its surface is covered for the most
part with a loose calcareous tufa, which in some places

being rendered solid by an infiltration of calcareous matter

constitutes a hard breccia.

In the same valley of the Tain, of which the above rock

forms the precipitous side, occur insulated masses rising

through the gross of unstratified granular marble, varying in

colour from pure white to gray, the geological relation of

which Dr. M. lias not been able to determine.

This is the white marble mentioned by VVilliams in his

*' Mineral Kingdom," and which has since been wrought

with some success h\- Mr. Toplin, of Gateshead.

May 21, I8i^ —The President in the chair.

William Hill, Esq. of Bedford n)w,

Hastings Elwin, Esq. of Farnham, Dorset,

Frederick Daniell, Esq. of Lmcoln's Inn Fields,

were elected Members of the Society.

A paper by the Rev. William Gregor, Hon. M.G.S.
containing
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containing "Observations on a Species of Treuiolite found

in Cornwall," was read.

This mineral occurs in a dark green serpentine rock,

forming the ridge called Clicker tor, in the neighbourhood

of Liskeard. It is accompanied by asbest. On analysis it

appears to be composed of
6-2-2 silica.

I4M lime.

12'9 ma^rnesia.

5*9 oxide of iron.

10 water.

a trace of oxide of mano-anese and of soda.

96-1

3-9 loss.

100-0

The continuation of Dr. MacCulloch's paper on the

Geology of different parts of Scotland was read, and thanks

were voted for the same.
The granular quartz of Isla appears to be precisely the

same rock as the sandstone of Jura already described.

From the observations of Prof. Jameson, coinciding with

those of Dr. MacCulloch, it appears to alternate with

mica slate and clay slate, and with a very important forma-

tion of limestone. This limestone is more or less granular,

and contains no organic remains, nor any beds of fetid

limestone : when inclosed between beds of clay slate, it is

of a dark blue colour ; when in contact with mica slate, it

is gray or white : both varieties pass insensibly into the

slate within which they are inclosed ; and the limestone,

the schistus, and the sandstone, are evidently members of

one formation.

The structure of Schehallien is the subject of the next ar-

ticle. This mountain consists of a central ridge in vertical

strata, flanked on every side by beds of mica slaie nearly ver-

tical, and containing subordinate beds of limestone. The
rock cOTnposing this central ridge, though it has been de-

nominated granite by some mineralogists of no mean name,
is in fact the same as the granular quartz of Jura, being

composed of liighiy compacted grains of i|uartz, with inter-

spersed grains of earthy felspar. The same quartz roclc

appears in the valley of the Lyon, to the soulli of Schehal-

lien, and it seems that the mica slate alterjiatcs with beds of

quartz rock, and is therefore of the same a;ra as this latter.

The vicinity of Crenian, which is the sul)jecl o\ the m xt

article, is remarkable lor presenting nearly vertical be<i:r. of

A a 3 " v\c!l
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well characterized grauwacke and grauwacke slate, whh
equally well characierized beds of clay slate and chlorite

slate.

The structure of the rocks bounding the vale of Aberfavle

is next described. On tracing this country up to Ben
Ledi, alternations of grauwacke and grauwacke slate with

clay slate first occur : then coidcs a fine r<-ofing slate ap-

proaching in parts to mica slate, but distinguished by a

true grauwacke structure, that is, of grains united by a

slaty cement : only in this case the cement is not clay slate,

but mica slate : beyond this the true mica slate makes its

appearance.

The general deduction from these facts is, that those

rocks which have been ranked as primitive schist alternate

with rocks of reconiposed materials, which belong to the

transition class of Werner : but this alternation throws

great doubt on the reality of transilicm rocks, as distin-

guished from primitive, and rather tends to bring back the

original division of rocks into primitive and secondary.

PHILOSOPHICAL SOCIETY OF LONDON.

The attention of the Society has lately been directed to

two Lectures on Pneumatic Chemistry delivered by the

Registrar, JSir. Miers.

After sojiie prefatr.ry observations intended as an intro-

duction to the study of the science, he proceeded to givj;

an abstract of the various theories of chemical affinity,

conmicnting particularly on the beautiful svstem of relative

proportions of Mr. Dahon, and the grand vet simple doc-
trine of electrical energies of Sir H. Davy,-^doctrinea
which lead us fairly tc indulge in the hope of our being on
the eve of an important period, when chemical laws shall

be submitted to calculation, and the uhole science eluci-

dated by matheinaiicai principles. Al' kinds of matter ex-

isting in the universe that are cognizable to our senses, and
that may be denominated elementary, of which there are

forty-six, he divided into two classes—Combustible, and
Supporters of Combustion. The individuals of the latter

class, comprising only oxvgen and chlorine, are drstin-

guished principally by ranging themselves round the posi-

tive pole in the Voltaic circuit ; the former class compre-
hend ingall the remaining forty- four undccom pounded bo(hes,

which are distinguished as ranging themselves round the

negative pole in the Voltaic circuit, and as opposing theu)-

selves in the relations of affinity to the bodies of the other

class. He then entered on the consideration of the known
properties
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properties of oxygen, chlorine, and their curious combina-
tion euchlorine. Hydrogen next followed, its combination

with oxygen—water,—and with chlorine, muriatic acid

gas. With respect to tiie nature of chlorine and nuiriatic

acid eas, Mr. M. entirely coincided with the views of Sir

H. Davy on this subject. Independent of the principal

classic property of chlorine, that of its beino; like oxygen
an indecomposable body ranging itself round the positive

pole in all Voltaic circuits, facts have arisen from discussions

in the scientific journals, which have satisfied most che-

mists as to the simplicity of its nature. What has tended

most to the confirmation of this opinion is the discovery

of phosgene gas, (a combination of chlorine and carbonic

oxide gases,) by Mr. John Davy. AcctJrding to the

French system, the union of these two gases should have

produced carbonic acid and muriatic acid srases ; but what
ultimately decides the correctness of Sir Humphry Davy's

notion is the formation of this new gas, which possesses

characters so peculiar. Agreeing entirely with Sir H.
Davy in the nature of chlorine, he, however, differed with

him in the nomenclature proposed by him for the designa-

tion of its combinations. Sir H. D. proposes to distinguish

the salts formerly called muriates, which are according to

him combinations of chlorine with m'-tals, by the termi-

nating syllables ane, anea, anie : independent of the pro-

bability of mistake in expressing the last syllables, there is

in all cases an objection to making distinctions of species

in verbal terminations ; and as the combinations with

oxygen are called oxides, there is no sufficient reason why
those with chlorme should not be called chlorides ; and as

distinctions of the proportions of coml/matiims, there may
be given—prochlorides, deuchlorides, trichlorides, and an-

«werin2 to those proposed by Dr. Thomson, of protoxide,

deutoxide, 8cc.* There mav, perhaps, at some early period,

be proposed a better method than either of these; at pre-

sent both arc liable to objections.

The second lecture commenced with a consideration of

nitrogen, when he successively went through its combina-
tions with oxygen, nitrous oxide gas, nitrous gas, nitrous

acid gas, nitrous acid, nitric acid, and atmospheric air.

It has been a subject of much speculation with natural

philosophers, wheiher the two components, nitrogen and
oxygen, existed in a state of chemical combination in at-

mospheric air, or merely in a stale of mechanical mixture.

* The o)ily objCCUoii to this mode of distinction L» the length of the

term.

A a 4 Fron\
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From its possessing no other properties than those of tatf

individual gases, and from artificial mixtures in various pro-

portions always comporting themselves in similar relations,

it has been universally agreed to be nierelv a mechanical
mixture of the two gases. But, as the composition of the

atmosphere is uniformly the same in whatever situation it

is found, this opinion seemed to the lecturer somewhat pro-

blematical. As so vast a quantity of oxygen is constantly

consumed in respiration for the support of animated crea-

tion, and as the proportion of the oxygen to the nitrogen is

ever invariably the same, it has never been satisfactorily ex-

plained how the equilibrium is resK^red. There most pro-

bably exist some unknown processes in nature, by which a

quantity of oxygen is generated corresponding to that con-
sumed by animals, by the combustion of inflammable bo-

dies, &c. To this it has been said, that the vege'able

world is the organ by which this supply is effected ; that

the leaves of plants absorb the carbonic acid formed in

respiration, which retain the carbon and give out in return

the oxygen. To this however the lecturer stated many ob-
jections. How is it that in the depth of winter, when a

complete check is given to vegetation, when plants possess

no leaves to effect a supply, when at the same time the

consumption of oxygen is so considerably increased by the

combustion of inflammables for the generation of warmth,
&c. how is the oxygen in such times restored ? This ob-

iection it dt)es not appear easy to obviate. There most
probably exist some provisions of nature of which we are

entirely ignorant, and these perhaps are only to be found in

the nature of nitrogen.

With respect to the nature of nitrogen he entered at

some considtrable length, and gave a minute history of the

earlier operiinents of Priestley, of Gottling, Wiegleb, and

Crell ; of Dieman, Van Siroostwyck, of Van Hausch Juch,

Van Mons, of Girtanner, and of Berthollet and Lagrange.

The German chemists had found water converted into

nitrogen when passed in a state of vapour through ignited

earthen tubes, and hence concluded nitrogen to be a com-
pound of water and caloric. The Dutch chemists denied

this conversion of water into nitrogen, conceivina its pre-

sence to have been derived from the introduction of atmo-
spheric air through ihe interstices of the tube. Girtanner,

on the contrar), asserted the ccrreclness of the German
chemists, and confirmed by experiments of his own the

forn.ation of i'itro<>v n. though ht differed with them as to its

nature. He conceived mtrogen to be a combination of hy-

drogen
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drogen and oxvgen, or water deprived oi part of its oxygen.

He found nitrogen lo be produced in ail cases where water

in a state oi vapour was passed oyer any matter at a high

degree ot heat, that would abstract part oi its oxygen. He
denied that this change was own)g to the introduction of

atmospheric air through the pores of the tubes, for he fouitd

the same when they were covered externally with a glass,

or with a glass tube placed in an earthen or metallic one,

provided any metallic body were placed within. Berihollet

and La Grange, however, were induced irom their im-
portance to repeat the experiments of Gii tanner, but with ail

their attention to accuracy couid not detect the smallest por-

tion of nitrogen. This positive contradiction of two chemists

so justly fanned for the accuracy of their experiments,

brought the assertions of Gii tanner into disrepute, who,
from the looseness <^f hisstvle, was perhaps justly considered

as, an inaccurate chemist and an enthusiastic theorist. This
opinion of chemists concerning the nature ot nitrogen was
most perfectly settled : since this time it continued to be

considered as a sinjple body, till the brilliant discoveries of

Sir Humphry Davy burst forth on the science of cheinistry

with a most dazzhng splendour, and diffused a new light

on the nature ot the material world. Sir Humphry Davy,
induced by his discoveries of the nature of the fixed alkalies

and earths, was led to examine the volatile alkali ammonia,
and, from some experimer^ts detailed in his seconci Bakeriaii

lecture, concluded that oxygen entered into its composition.

This he could only account for by supposing either hydrogen
to be an oxide of nitrogen, or nitrogen to be an oxide of

hydrogen. About the same time Messrs. Allen and Pepys
were engasjed in experiments on the products of respiration,

who found that under certain circumstances there was a

loss of oxygen and a considerable production of nitroccn.

Sir H. Davy, continuing his experiments, found a consider-

able loss of nitrogen during the action of the fusible com-
pound of potassium and nitrogen on matter containing

oxygen, its place being supplied by a corresponding pro-

duction of hydrogen and oxygen ; he hence couwUided that
*' the decomposition and composition of nitrogen seem
proved, allowing the correctness ot ihc data, and one of its

elements appears to be oxygen." Sir H. Davy, however,
from his more recent researches and more refined experi-

ments, began to doubt the accuracy of his previous con-
clusions ; he has now in a great measure i enounced his

former views of the nature of nitrogen, and now again

classes it among the simple substances.

Tov.ards
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Towards the beginning of the last year, the attention of

the lecturer was drawn to this subject by some experinieiits

he was then performing, where he found nitrogen produced
from water when he was certain it could not have been
derived from the atmosphere. From the results of these

experiments he was led to consider nitrogen as a combina-
tion of hydrogen and oxygen, or of water with hydrogen.
As results of such importance require to be confirmed by
the most decisive and unequivocal proofs, and as experi-

ments of so much magnitude, involving in them such weight
of consequences to the present theories of chemistry, de-

manded, before they were ushered into public notice, the

most clear and decided results, they were unavoidably re-

served for more refined experiments, which from circum-

stances had been deferred to the present time. He men-
tioned his intention (if immediately resuming his labours,

which, when sufficiently mature, l;e should lay before the

Society. There are many analogies he ])ointed out that

lead us to consider it a compound body ; but did we possess

no other knowledge of this substance than such evidences,

we might be led to consider it a simple body. I'he principal

objection now urcrcd acainst such a conclusio)) is, that nitro-

gen is not affected when ignited in the most intense Vcltaic

circuits, and that, when even exposed to a similar action with

potassium and other inflammable substances, no change is

perceptible. These objections he conceived ought not to

have any very considerable weight, as we know that the

curious compound of phosphorus, chlorine, and ammonia,
which is so easy of formation, cannot be again separated

into its original elements by any methods of anulysis ; and

that, on the contrary, nitrogen and chlorme which have

been exposed to the action of the most violent Voltaic

arrangements with a view to cpmbine them, but without

success, have been recently made to enter into combination

by a proce>s as simple as can well be imagined. The evi-

dence, then, of the inaction of the Voltaic iiifluence is not

fatal to the idea of its conspound nature.

f^e ne.'l proceeded to consider the combinations of ni-

trogen with chlorine, forming the curious detonatmg com-
pound lately discovered ; of nitrogen with hydrogen, form-

in"" the volatile alkali aminoniaj and of its metallizing

basis ammonium.
Phosphorus next in order now came under consideration,

vihen he continued to treat on its three combinations with

oxvgen and with chlorine, v>i.h hydrogen and with other

bodies, foi^ming compounds well known to every cheniist.
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THi: RO^AL MEDICAL SOCIETY OF EDINBURGH

Propose as the subject of the Prize Essay for the year 1815,

the following question :

*' Is azotic gas absorbed in the lungs during respiration?

—If it is not, whence do herbivorous animals derive their

azote?"
A set of books, or a medal of five guineas value, will be

given to the author of the best dissertation on an experi-

mental investigation of the subject proposed by the Society ;

for which all :he members, honorary, extraordinary, and or-

dinary, are alone invited as candidates.

The dissertations are to be written in English, French,

or Latin, and to be delivered to the Secretary on or before

the first of December of the succeeding year to that in

which the subjects are proposed; and the adjudication of

ihe prize shall take place in the last week of February fol-

lowing.

To'each dissertation shall be prefixed a motto, written

on the outside of a sealed packet, containing the name and

address of the author. No dissertation will be received

with the author's name affixed; and all dissertations, ex-

cept the successful one, will be returned, if desired, witli

the sealed packet unopened.

KIR\yANIAN SOCIETY OF DUBLIN.

May 19lh.—A paper" On the question whether alcohol

be a product of fermentation or of distillation," was read

by M. Donovan, Esq. Secretary.

The paper commenced with a sketch of the ancient opi-

nions on the question, and of the evidences upon which

they were founded. Il was then stated, that perhaps the

first chemist who doubted the existence of alcohol m fer-

iTientcd lujuors was Kouelle the elder, who was led to this

supposition fronj reHecting on the fact that spirit is not

produc^'d until the wine or other liquor begins to boil.

Nearly the same opinions, it was observed, were afterwards

maintained and enlarged upon by Fabroui. Tl)e Florentine

philosopher found that by meaus of sub carbonate of pot-

ash he could detect
-j-Jtt''^ P^""^

of alcohol purposely added

to new wine; while, when pure w'ine was employed, the

same test produced no appearance whatever : from this and

some other experiments he concluded " that alcohol is

a product of distillation, and not of fermentation." After

noticing the remarks and oj^inions of several other che-

mists, It V. as observed, that no cxperitTicntal objections of

any iuiportance have been offered to Fabroni's asiertions

until
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until lately, when a most ingenious paper by Mr. Brande,

appeared in the Philosophical Transactions (1811). Upon
the reasonings and experiments of that excellent chemist

several observations were made, all ot which terminated in

the ibllowing conclusion, " that his refutation of the

grounds of Fabroni's obji ctions'to the conimon opinion,

was decisive and complete;" but it was observed that still

a few experiments tending to prove that Ihc common opi-

nion IS correct, might \\o\. be considered superfluous.

The author then remarked, if the temperature specified

bv Fabroiu as adequate to xlie decomposition of wine be
reaily so low as Q3, that the legitimate consequence would
be directly in contradiction to the opinion which the Flo-

rentine philosopher laboured to establish : for in almost all

cases of fermentation in the large way, the temperature

rises to, and most frequently much above 63.

Several experiments were then detailed 'Ahich tended to

prove tnat the alcohol is produced in the process of fer->

mentation. A fermentation was conducted which never

rose beyond 57 : by peculiar management, the vapour of

alcohol was extricated from this wash, which was capable

of catching flame from an ignited body. From another

portion of the same wash, the alcohol was separated in the

insulated form perfectly pure, very strong, and highly in-

flammable. Yet in all these experiments the temperature

never rose to 60, which is 3| degrees below that stated by
Fabroni as necessary to the lormation of alcohol.

After detailing the remainder of his experiments, the au-

thor stated, that from all these he thought he vc-as war-

ranted in concluding " that alcohol is a product of fermen-

tation, that it exists ready formed and perfect in fermented

liquors, and that it exists in them In a state of very loose

combination with water and vegetable matter."

Mr. Donovan repeated the. principal part of his experi-

ments before the Society.

IMPERIAL INSTITUTE OF FRANCE FOR THE YEAR 1 S 1 2,

DRAWN UP BY M. CUVIER.

.[Coiitinufd from p. S16.J

Botany and Vegetable Physics.

Most physiologists have long adraiited that there is in

plants an ascending sap, which proceeds from the roots to

the branches, and contributes to the development of the

branches in length; and a descending sap which descends

from the leaves to the roots, and to ^hich some ascribe the

chief agency in the development of the wood, and conse-.

quently in che swelling of the trunk. M. Fe-
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M. Febnrier, a nurseryman at Versailles, ha^^ endeavoured

to collect these two kinds of sap separately : with this view

he made a deep cut in the trunk of a tree, and filled a blad-

der to the lov\er aperture, so that nothing should en;cr but

the liquid coming from the parts of the tree situated be-

low : iie then made another incision, and placed tlie bladder

at the upper part of it so as to receive nothing but the sap

coming from above.

M. Feburier regards the sap collected in the lower blad-

der as ascending, and the other as descending juice, and 2:ives

numerous observations on the proportions of both under

various circumstances. Wishing afterwards to be certain

as to the route which each sap takes in the interior of the

vegetable, he plunged alternatclv by the two extremities

branches of trees into coloured tinctures. In both cases,

these tinctures appeared to him to follow the ligneous fi-

bres of the medullary canal, which made hrm ascribe the

same progress to the two saps, in which he is at variance

with the result of other experiments made by M. Mustul.
M. Feburier is also of opinion that the ascending sap

contributes chiefly to the development oF the branches: the

descending sap to that of the roots ; but he thiiiks that the

cambium, or that humour which transudes liorizontaliv

from the trunk, and which has been regarded as the matter

which gives to the tree its growth in thickness, results, as

well as the peculiar juices, from the mixture of the two
saps.

The presence of the leaves necessary for producing the

descending sap is also of consequence for the increase in

thickness; but the buds, which M. du Petit Thouars makes
to play a great part in this operation, have really no share

in It according to M. Feburier; for it takes place, he in-

forms us, while the leaves exist, and it ceases immediately
when they are removed, whether buds are left or ncn.

So lar as regards the flowers and fruits, M. Feburier says

he has observed that the ascending sap, when it prcdon)i-

nates, tends to determine the production of the simple

flowers and the complete dev^elf)pment of the germs ; that

the descending sap, on the contrary, s\ here it is superabun-
dant, produces the midtiplication of the flowers and the

petals, and the enlargement of the pericarps, and con-
sequently of the pulpy pan of the fruit: princii)Ics from
which it will be easy to draw many useful hints, and which
will also explain several practices already adopted.

According to M. Feburier, the soil part of the wood
when laid bare, but protected from the contact of the ait:, is

capable
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capable of reproducing, by means of the cambium, the liber

ai)d the bark necessary for covering it, as the bark producer

habitually, and even when it is partly removed from its

trunk, liber and sott wood. In this point he has for his

antagonist our colleague M. Palisol de Keauvois, who has

also directed his attention to the?e difficult questions re-

specinig the progress of the sap and the forniaiion of the

wood. According to this botanist, this oozing out of a

glairy matter, which some physiologists suppose to flow

irom the old wood, and which contributes to ihe formation
of the hber, is not founded upon real experiments. On the

contrary, u-hen part of the bark of a tree has been removed,
and thf wound well rubbed, so as to leave no liber nor
cambium, neither the soft wood nor the wood itself pro-

duces any thing, but the lips of the solution of continuity

made in the bark stretch out, cover the wood left bare, and
then produce liber and soft wood inconlestably emanating
from this bark. M. de Beauvois announces that he will

soon explain this proposition fully, which he has merely
hinted at in a memoir on the marrow of vegetables.

The opinion of physiologists has been hitherto much
divided, as to the utility and functions of the pith of
vegetables. According to some, this organ is necessary to

the lite of the plants during their whole existence : ac-

cording to others, it is useful to them only during ihe

first year and only during the whole of the time that it is

green and succulent, and when it may be still easily con-

founded with the cellular texture.

M. de Beauvois has made upon this subject some obser-

vations which tend to show that the marrow exercises,

during the whole life of the plants, functions, if not of

an absolute necessity to their existence, at least very im-
portant to their progress, and the development of their

branches, leaves, and particularly the organs necessary for

their reproduction.

He has remarked that the medullary canal, i. e. the cir-

cular layer of fibres which immediately surround the mass
of the pith, has always a form corresponding to the ar-

rangement and the disposition of the branches, boughs,

and leaves ; that in the vegetables with vertical furrowed

{verlicilltes) boughs and leaves, for instance, the horizontal

section of the medullary lube shows as many angles as

theie are boughs at each stage and at each verticille.

Thus the medullary canal of the red laurel presents am
equilateral triangle if the branch below the vcrlicilles has

three boughs and three leaves j but if we cut it below the

lowest
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lowest verticille, from which a leaf and a bough frequently

fall off, there will be two angles only, and the vestige of a

third equally abortive. This law is constant, even in the

herbaceous plants.

M.de Beauvois has begun similar observations on the plants

with opposite leaves, tho-e alternating, distic, repeated spiral,

and conipoeed of four, tive. and a greater number of boughs
and leaves. He thinks it probable that there are the same
relations between the form of the medullary canal and the

disposition of the branches, the boughs, and the leaves.

For example, the opposite leaves seem to necessitate a

round medullary canal, and which becomes oval, having the

extrciiiities more and more acute the nearer it approaches
the point of insertion of the boughs aad leaves.

When the leaves are alternate, the circle is less perfect,

the extremities are thinned off equally, but allernateiv, and
each on the side on vvhich the bough ought to appear.

When the leaves are spiral, the number of the angles of
the medullary canal is equal to that of the leaves of vvhicU

the spirals are composed. It is thus that the medullary
canal of the linden tree has only four angles ; that of the

oak, the chesnut tree, the pear, and almost all fruit-trees,

&c. has five angles more or, less regular, because the spirals

are multiplied, and succeed constantly by fives.

Grew and Bonnet seem to have been the first to make
these observations. The former had observed very singular

forms in the medullary canal, particularly in that ot the

pivoting roots of pot-herbs; but he has not seized the re-

lations of these forms with the dispositions of the boughs
and the leaves. The latter directed his attention to distin-

guish the vegetables with opposite leaves verticillated, al-

ternated, spiral, but has not made a comparison of these

dispositions with the form of the medullary canal.

M. de Mirbel has continued his researches in the struc-

ture of the organs of fructification in vegetables, in which
he has been most zealously seconded by M. Schubert, who
was sent to France by tlie Government of Warsaw to ac-

quire the science of botany preparatory to his publicly

teaching it in Poland.

These two botanists have examined all the genera of the
family of the prickly trees, or the coniferae; trees of the

first importance, on account of the singularity of their or-

ganization, the magnitude of the species, and the utility of
their products. Every person can distinguish at the first

glance the cedar, the pine, the yew, the juniper. Sec.; but
although bolaui:jts have studied with particular altentioa

llie
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the organs of reproduction in these vegetables, they are not

agreeci as to the characters of their female flower; or rather,

most of then) aiiree that the stigma of the pine, the fir-

tree, the ctdar, and the !arch-tree, is still to be found.

We may therefore say that these trees are in this respect

species of crvptogaraa. Messrs. Miibel and Schubert go
still further : they assert that the female fiower of the yew,
the juniper, the cypress, &c. is no better known, and that,

without exception, all the genera of the family of the coni-

feras have a conmion character, \vhich has hitherto deceived

observers, and which consists in the existence of a cupule,

not like that of the flower of the oak, which covers the

basis only of the ovary, but much more hollow, concealing

entirely the ovary, ar.d closed like a spout at its orifice.

The iemale flower contained in this envelope has escaped

observation. In the arbor vitse, the yew, the juniper, the

cypress, 8cc. the cupule is folded back, and by an error

accounted for by the extreme smallness of the organs, from
time immemorial the orifice of this cupnlus has been taken

for the stigma. In the cedar, the larch, the pine, and

fir-trees, the cupule is reversed, and the orifice is scarcely-

discernible. It is only of late years that it has been ob-

served in England by Mr. Salisburv, and in France by
Messrs. Poiteau, Mirbcl, and Schubert. These botanists

have not hesitated to consider it as the stigma ; which was

natural, since it has been agreed to jilace the stigma of

the yew, the arbor vitae, the cypress, ^xc. at the orifice

of the cupule. But ulterior- researches have undeceived

Messrs. Mirbel and Schubert, By means of a delicate

anaton)ical inquiry, they have ascertained that what is ge-

nerally taken for the fenjale iiower in the coniferae is no-

thing else than the cupule; the form of which closely imi-

tates that of a pistil, and which contains in its cavity the

true flower, which is provided with a membratious calyx

adiiering to tlie ovarv, and with a stigma sessile in all the

gei^era except in the ephedra.

It maybe easily conceived that this structure, so different

from what had been hitherto imagined, brings witli it great

changes in the description of the characters of the family

and of the genera.

Accnrdina to M. Mirbel, the female flower of the plants

of the family of the cycas has an organization analogous to

that of the coniferai ; which supports the opinioii of M.
Richard, wlio j^Iaces these two iamilies beside each other

among the dicotyledons: but M. Mirbel thinks, that while

the characters of veiretalion will serve as a basis to the two
great
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great divisions of vegetables with visible flowers, the cy-

cadeae could not be far removed from tlie palm trees.

The organization of the male flower oi the mosses has

been also the subject of the researches of Messrs. Mirbel

and Schubert. Alter Hedwig, ii would have been diflficult

to discover any new facts on this subject. But the rupture

of the antherse and the emission of the pollen were phaeno-

inena which several botanists call in question. Our two bo-

tanists assert that they are presented in the most unequivocal

manner to our eyes. The orgai.s which Hedwig calls males

in the polytrichum comvi'ine, placed upon water, are cleft

into a beak at their summit, and sent out an oleaginous li-

quor, which extended like a slight cloud over the surface of

the liquid. Messrs. Mirbel and Schubert then submitted

comparatively to observation the pollen of a great number
of phaneroiiamous plants, and they saw ihal it acted in the

same way as the male parts of the mosses : which leads

them to believe that those parts designated under the name
of aniherae by Hedwig, might possibly be nothing else than

simple grains of naked pollen of a particular form.

M. Mirbel by himself has continued his inquiries into

germination. He remarks, in spite of the opinion generally

received, that the radicle does not always first come out.

For instance, in many cyperaceee it is constantly ihe plu-

mule which first appears.

The same botantist has thrown new light, with impor-
tant modifications and additions, upon his opinions respect-

ing the organization of the stalk, their development, and
the structure both internal and external of the organs of
fecundity in plants.

M. Henry de Cassini, the son of one of our members
whose name is so well known as an astronomer, has pre-

sented to the Class a memoir which augurs happ'ly for his

future success in another science. He has examined with

particular care the style and the stigmata throughout a
whole family of plants well known by the names of com-
posites, syngenesia, or synanihereae, and organs so incon-

siderable presented to him a crowd of curious variations,

which appeared to him strong enough to lay the foundation

of a division of these plants founded solely upon the mo^
difications of those two parts of the pistil.

We regret that we are unable to follow this accurate ob-

server through all the details upon which he has entered,

and which he has described and drawn with singular p'-eci-

sion : it cannot be doubted that they will one day serve to

perfect the classification of this family, which is so nu-

Vol.41. No. ISI, May 1813. Bb niwouf
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Tnerous and so naiural, and ihe subdivision of which ought
consequently to be more difficult than any other.

There are few families ot vegetables so directly useful to

tnaaas that of the grasses, among which we reckon oats,

barley, wheat, rice, maize, the sugar cane, hav, 8cc. &;c.

The bare mention of the name of these j)lants is suffi-

cient to show ihfc importance ot any work uhich shall de-

scribe them with accuracy.

The characters hiihcrto have been generally regarded as

insufficient. At every step the observer is arrested : and
it is difficult, nav, often impossible to discover the true

genus of the plant under examination : frequently also, the

characters adopted agree with certain species oi^ly, and are

no lf»nger recovered in the rest of the oenus.

M. Palis(!t de Beaiiv<>is has undertaken on the subjects

of this familv a general work which he has entitled, An
Essay upon Agrostography. He has endeavoured to remove
all confusion, and to give to each genus signs which are

constant and easily discovered, so that no observer can be

mistaken.

With this view he has been obliged to adopt new bases,

which he has already announced in his Flora of Oware and
.Benin, and which chiefly belong to the separation or junc-

tion of the sexes to the composition of the flower and the

number of its envelope*.

Tvventy-tive plates, in which all these characters are re-

presented, facilitate the study of these plants which in-

terest ail classes of society, and even those who do not

study botany as a science.

M. Beauvois continues his Flora of Oware and Benin, the

thirteenth number of which is published; and his History

of Insects, collected in Africa and America, the eighth

nunnber of which has appeared.

M. de la Billardiere has continued and finished the col-

lection of his rare plants of Syria and Liban, by the publi-

cation of the fourth and fifth numbers.
The same naturalist has communicated to the Class se-

veral interesting observations in naiural history which he
made in his voyage to the Levant, the publication of which
was interrupted by the longer and more dangerous voyage
which he since undertook along with d'Entrccasteaux, and
the account of which has been before the public these many
years.

'

M. Gouan, corresponding member, of the Class at

Montpelier, has published a description of the generic cha-

racters of the ginko-biloba,- a singular tree of Japan, which
had
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\\?A long existed in Europe, but which, from its not having

flowered, could not having been arranged in the system of

vegetahlfs.

The leguminous plants arc not less important, as furnishing

a numbtr of nutritious articles of food for men and animals,

vari;;.;s pharmaceutical substances, several gums employed
in the arts, and some precious woods : but, like all the very

natural families, it is difficult to subdivide them with pre-

cision ; which is nevertheless the more important, as the

number of th6 vegetables which it contains is already very

considerable, and more are discovered every day.

M. Jaume Saint Hilaire has presented to the Class a

memoir accompanied by several drawings ma<!e bv himself,

in which he claims new characters lor the leguminous

plants, founded chiefly upc^n the form of the iViiit, and
which appear to this botanist more c mstant and more easy

to seize '.han those formerly employed. He adds heside.4

several new genera to those which are already admitted.

There is a family much less important in its uses, but

much more sii'-auiar in its characters, and whicli is onlv to

be'found on the sea-shore: this is the fa-nily of the fuci

and analoaous marine plants. M. Lamouroux, professor

of natural history at Caen, has made them one of the chief

objects of his study. He gives them the common name of

Thulassiop/n/tes, and divides them into several tribes, the

characters of which he was obliged to take from all the

pans of the vegetable, for want of finding a suflficiency ia

the organs of fructification, which gener.iliv serve as a basis

to these kinds of distribulions, but which are too little

known in most of the fuci to enable us to have recourse to

ihem solely.

We regret that wc cannot enter more fully into this

valualile paper, and have to add our wishes for its speedy

publicaiiou,

ZcolngT/y Ariatomy^ and Animal Physiologij.

M, (jei)ffVov Saint Hilairc, who has repeatedly directed

his researches to the natural historv of the bar, and has

made us acquainted with so manv intcrestmg species, j)nr-^

poses to ijive a general view of all the species. As a

prelude to this work, he has written a c^ssertation upon the

rank which tties'e b.ignlar anin)als ought to occupy amoii'^

the manmnti-rae. They have been long rcg.trded as an in-

termediate genus betwetn quadrupeds and birds, and it is

at least equally true that tliev hold a kind of miildle place

between quadrumanous and carnivorous animals. In short,

£ b 'i amid
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amid the multitude of arrangeinents proposed by natuFalistf,

they are alternately (accordine; to the last edition ot Linnaus
and Brisson) allied to the qiiadiiimavi, and (according to

the plan and the former edition of Liunceus) they are

placed amoiicr the lesser carnivori or inseeto carnivori, like

tfie mole and hedge-hog. Sonje naturalists, among whom
are Messrs. Storr and Cuvier, place them at the head of
the carnivori, and before those insecto-carnivori just men-
tioned, and innnedialely after the c/nadrumani; with this

diflference, however, that M. Cuvicr distinguishes them more
pariicuiarly, and as a subdivision. Others also, such as

iiay and Blumenbach, Lacepede and lliger made a separate

order of then), and this order is placed by Ray and Lacepede
in some measure out of its proper place : by M. Blumen-
bach between the quadrumani and the other animals with
lung nails, at the head of which this naturalist places the.

gnawing animals : lastly, by M. Iliiger after iheedentes and
before the carnivori, at ttie head ot which stand, as in the

arrangement of M. Cuvier, the insecto-carnivori.

It may be easily conceived that all coml)inations must
necessarily depend upon the organs to which each na-
turalist may have paid most attention. Those who have
paid most attention to the skeleton, to the intestines, to

the organization of the feel, to the form of the nails, and
to the grinders, have allied the bat to the carnivori, and thi^

appears to be the most generailv received opinion : those

viho have particularly noticed the inchores, the position of
the mamniffi, and the pendulous penis, have allied this ani-

n)al to the quadrumani.
M. GeofiVoy, in the work above alluded to, insists most

upon these last reseniblances, which he thinks have not
been sufficiently attended to; but he shows particularly

that the singular prolongation of the anterior extremities,

the general tendency ut the skin to stretch excessively, and
the peculiar properties which bats thence enjoy both with
respect to their sensations and their motions, require that

a separate oider should be formed of these mammiferje, at

the same lime that their various resemblances with the

quadrumani and the carnivori show that they ought to be
placed between them. We may look with much anxiety

for the subdivision of this order, as well as the detailed his-

torv of the species which M Geoifroy has promised us.

M. de Lamarck, who is intrusted with teaching at the

Museum of Natural iiistory every thing connected with
animals without vertebrae, published some years ago the

work which serves as the basis of his lectures, in which he

explains

r
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explains in a way peculiar to himself the classes, orders

and genera of these innunicrable aniniMls: but as travellers

have since discovered niany new species and genera; as

anatomists have better developed their .structure ; and lastly,

as the discrimination of M. de Lamarck has discovered se-

veral new relations between them, he has published an
abridged syllabus of his course according to this perfected

method, in which he contents himself wiih indicating the

characleis of the superior divisions, and meiely givesthe

simple nominative enumeration ol ihe genera.

He follows in point of arrangen.ent, tiie order of the de-

grees of comphcation, commencing uuh the most simple

animais. Supposing that those which have no nerves ap-

parent, are moved only in virtue of their irritability, he de-

nominates them apatliic animals: he gives the name of

sensible animals to others without vertebrae, and reserves

that of intelligent animals for those with vertebrae. To his

old classes, which are already well known to naturalists,

lie adds that of cirrhipedes^ which comprehends the sea

glands, and their analogous genera, and which he places

between these aneiides and mollusci ; that of epizoary or

intestinal worms, which he places among his apaihic ani-

mals ; and that of the infusores, or microscopic animals

without mouths or apparent intestines. He leaves the

echino-dermes among the radiurii and the apathic animals,

and in a greater degree of simphcity than that in which he

eplaces the intestinal worms.
We regret that want of room does not admit of our

making known the other changes introduced by M. de

Lamarck in his orders, nor tne numerous additions whit'.i

he has made to the list of genera ; but naturalists will iiot

fail to examine them in the work itself.

Notwithstanding the success of the anatomical researches

respecting animals without vcrtphrae for these few years

past, there siill remained one of their families, "the funda-

mental organs of which were not yet well known : these

are the echino-dermes, which con^prehenils the sea stard

and analogous genera. The Class having proposed a piize

for the improvements of this branch oi comjjaralive ana-

lomv, it was gained by Professor Tiedman of the University

of Landshut, The menioir of this eminent anaii)miat

makes known for the first time, with rare precision, many
particularities of organization peculiar lo these suigular

animals. A kind of circulation is easily perceived between

their organs of digestion and of respiration, without pre-

J^enting" however a complete double circle : besides, the

13 b 3 branches
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branches car.not be follo^vcd into the external organs, nop'

into those of motion : ii even seem>, according to M. Tied-

man, that a vascular svsteu) totally different is distributed

to the numerous peduncuH, which in these animals serve

as instrunieius of locomotion.

The organs of respiration differ materially according to

the genera ; in the holothuni thev represent hollow trees,

the vessels ot which are filled or evacuated iron> the ex-

ternal water, and are interlaced with a vascular net-work.

In the sea stars and bears, the winter penetrates inmiediately

into the'cavitv of the body and visits every part of it.

This elegant Vv'ork was accompanied by some very fine

drawings executed by M. Martin Miinz, doctor in physic,

and appeared to the Class well deseivnig of the prize, from
the quantity of new facts and observations which it con-
tains, and from the addition which it must make to our

knowledge of the echino-dermes, although tht- problem

proposed as to their circulation has not been resolved in a

manner completely satisfactory.

A family much simpkr in its organization than that of

the eciiino-dermes, but much more numerous in species,

that of the corals and other animals c<)mposed of a solid

case, has been specifically arranged by M. L^mouroux.
This naturalist has made an extensive collection of those

whose base is not stony, and which present forms ofteq

singular and agreeable: by cotn paring with great care the

form, the muUial position of the cellules from which the

pol}'pi issue, and all the other different appearances, he

purjjoses addir;g twenty-eight new genera. This is a work
of unquestionably gre.it utility to the improvement of our

knowledge of the animal kingdom, but from its nature it

does not admit of an abridged analysis. A sptedy publica-

tion of the entire memoir will be highly gratifying.

M. Cuvier, purposing soon to commence the printing oF

his great work on Comparative Anatomy, which has occu-

pied his attention for so many years, has presented to the

Class the table of the divisirms according to which the

animal kin'idom cjucht to be distributed in this work. For
a long time naturalists were struck with the greatdifferences

which distinguish the inverlebral animals from each other,

while the veriebral animals resemble each other in so many
respects. Hence resulted a great difficulty in drawins: up
thitir comparalive anatomy; the animals with vertebrae be-

ing easily generalized,.but not the others: a remedy how-
ever has been suggested for this difficulty: Irom the way
in which the propositions relative to each organ were

always
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a! ways grouped, M. Cuvier concluded that there exist

among animals four principal forms, the first of which is

that with which we are acqiuiinicd under the name of ver-

tebral animals, and of which the other three are neatly com-
parable to It hv rlie uniformity of tlieir rtspcci've plans.

The author denominaies theiTi 7no'lusci, articuialed animals,

and radiated animals or ztiophyies, and swbd vides each of

these forms or rannrications into four classes, accordnig to

motives nearly equivalent to those up';n which the four

classes rest which, are generailv adopted among the verte-

bral anunals. He has derived irom this in son)e measure
symmetncal arrangement, a great facility in reducuig under

gcner^d rules the diversities of organization.

The conipariaon which the same member has drawn of

the oslcologv.of vertebral animals, has furnished him with

some new ideas as to the osseous structure nf the head iix

this branch, and which he has also presented to the Class.

It had been long since ascertained that oviparous verte-

bral animals, i. e. birds, reptiles, and fishes, had several

common relations of organization, which made them differ

from the viviparous or mammiferous vertebral animals
;

M. Geofl'roy Saint Ililaire had even presented snme years

ago an extensive and elegant work, of which we jjave an
account at the time, in which he proved among other

things the identity of structure of the heads of all ihe ovi-

pari, and the relations of the numerous pieces which enter

into their composition, wiih those which we distinguish in

the foetus of tlie mamniif<.rie, in which, as is well known,
the bones are much more subdivided ilian in adults.

M. Cuvier, adopiing the views of M. GeofTrov, has en-

deavoured to deicruune in a certain manner, to v\ hat bone

of the head ol the matinniferie each grou[)e of bones of ihe

head of the dilTereni ovipari answers; and he ihmks he

has attained ihis, by adding to thp analogy of the fcetus of

the former, the consideration of the jiosition and of t!ie

functionsof the hones: i.e. by exanniiing what organs

tliey protect, to what nerves and vessels they give a passage,

and wliat muscles are attached to them.

M. .lacobson, sure,eon major in the armies of the king

of Denmark, has made the Class acquainted wjih an

organ which he discovered in the nostrils of quadrupeds,

and with which no anaionnst seems to have been ac-

quainted. It consists ot'a narrow sac, lying along ihe

cavity of- the nostrils, defended by a cariilaginons pro-

ductmn, coveretl intei^nally by a mucous nHinbrane,

doubled in pari by a glandulous texture, receiving some
B b 4 very
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very remarkable nerves which are very distinct divisions of

the first pair, and opening chiifly into the palate, ^ ehind

the incisores, by a channel vvhicli passes through tht hole

denominated incisive by anatomists. This organ does not

exist in man, and is more distinct in most oF the herbi-

vorons than of the carnivorous animals. !t must be pre-

sumed thai it is connected with some of the faculties which
nature has granted to quadruped?, and refused to our

species; such as the faculty of rejecting venomous sub-

stances, or of distinguisfiino the sex and state of heat,&:c.

The particular history of animals has been enriched with

many important works and interesting observations.

M. de Humboldt has published the first volume of bis

Observations on the Animals of America, in which he en-

ters not only upon diflTerent inquiries as to the condor, the

electrical eel, the crocodile, and manv other subjects which
we stated in our preceding analysis ; but he has also given

several entirely new memoirs, particularly one upon the

apesof the new world, eleven or twelve species of which
only had been described by Buflfon and Gmelin, but which
M. de Humboldt, by adding his own observations to those of

M. d'Azzara and GeoffroySaintHilaire, extends to fortv-six.

He has recently read to the Class another memoir in-

tended for his second volume, and in which he describe?

two new species of rattlesnakes which lie discovered in

Guyana.
The tempests which agitated the sea last winter, drove

several large whales on shore on the French coast : the

Class directed the infV.rmalion which ihev received on this

subject to be examined bv a committee consisting of MiVI.

Lacepede, Geoffrnv Saint Hilaire, and Cuvier.

These naturalists have remarked, that several of these ani-

mals were little if at all known, and that the sul)ject, as in-

teresting to the commerce and fisheries of France, deserved

the attention of Government. They have sziven a descrip-

tion of the species cast ashore in great numbers near Saint

Brieux : M. Lemauot, naturalist and apothecary of that

place, having; carefully collecied all the essential parts, it

was easy to discover among them a kind of dol|)hin, which
had escaped the atteniiou of ail the methodical naturalists,

and of which there was only one very bad figure in Du-
hamel's Treatise on E'lshes. Its head is distinguished by a
globular form, ahnosi similar to ah antique helmet. In
length it was nearly 20 feet.

[To becoatiuueu ]

LX. In^
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LX. Intelligence and Miscellaneous Articles.

ANTIQUITIES.

JL HE admirers of Grecian antiquilies will hear with plea-

sure ihat an important discovery has lately been made in

Peloponnesus. The Zante Gazette gives the tollowing par-

ticulars:—" Many artists and foreigners, lovers of the fine

arts, had obtained permission to search in the temple of
Apollo, situated in Moutit Cotylius, in Arcadia. This
search led to the complete frieze of the interior of the tem-
ple, composed of reliefs in niarble, with nearly 100 figures,

each more than two feel m height, and very little injured/'

GALVANISM.

Mr. Singer has recently constructed an Electric Columa
of twenty thousand pairs of zinc and silver plates; its

electrical efflcts are powerful, but it has not the slightest

chemical agency. Puh ball electrometers diverge consi-

derably by its actions; sparks are also produced, and jars

charged with facility. The plates in this extensive appa-
ratus are small ; a series of three thousand have been con-
structed larger; and the effects of these, though proportion-
ablv less, are more promptly produced. In a late course of
lectures, Mr. Smger compared the results of the above ap-
paratus with different Vohaic batteries excited by various

menstrua ; one of the batteries employed consisted of a
thousand pairs of plates; another of four hundred, and a
third ot 64 pairs ; the surfaces increasing as the numbers
diminished : some curious effects were produced, apparently
proving as Mr. S. stated, that the electrical and chemical
powers of the Voltaic battery are distinctly separate phae-
j^omtna.

LIST OF PATENTS FOR NEW INVENTIONS.

To Benford Deacon, of Cross Street, Islington, in the
county of Middlesex, gentleman, for his improved method
of applvng air for domestic and manufacturing purposes,
and o» employing therein improved fireplaces and bricks.

—

t3lh Miroh, isiS.

To William Hcdley, of Wylam, in the county of Nor-
thumherlind, coal-viewer, for his mechanical means of
convcving ca-riages laden with coals, minerals, merchan-
dize, ai.'d other things. 13th M.irch.

To Riehards E iwarcl.--, of the parish of Budock, in the
countvoi Tlornwall, doctor of plvsic; and WilliamWilliams,
pf the borough of Penryn^ in the same county, surgeon, for

their
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their certain process for extracting arsenic from any of the

ores or other substances in which it is contained, in a purer

state than it is at present procured in this kingdom.— loth
March.
To George Dodd, of South Villa, Wandsworth, in the

county of Surry, engineer, for his certain improvements in

umbrellas, which render the same more portable and con-
venient.— I6th March.
To William Robert Wale King, of Union Court, Hoi-

born Hill, in the city of London, tin-plate-worker, for his

certain improvements in the application of heat to the pur-

poses of boiling water, and other fluids, and to other useful

purposes, and of the apparatus ior performing the same.

—

22d March.
To Colonel William Congreve, of Cecil Street, Strand,

for his mode of constructing the locks and sluices of canals,

basons, or docks; and generally for transporting of floating

bodies from (me level to another.—23d March.
To Thomas Brunton, of Cooper's Row, Crutched Friars,

in the city of London, merchant, for his discovered im-
provements in making or manufacturing of ships* anchors

and windlasses, and chain cables or moormgs.—2Cih March.
To John Hughes, of Poplar, in the county of Middlesex,

excavator, for his improved method or apparatus for raising

gravel or earth from the bottom of rivers and pits, and for

screening and delivering the same into barges or other re-

ceptacles.—27lh March.
To John Heathcoat, of Loughborough, in the county of

Leicester, lace manufacturer, for his certain improvements
on, and additions to, a machine for the making or manu-
taciuring of bobbin lace, or lace nearly resembling foreign

lace, for which he obtained a patent dated 2Qih day of

JSJarch IS09; and that such improvements will make the

machine nsore perfect and complete.—29th March.—Two
nioiuhs to inroll specification.

To David Thomas, of the parish of St. Mary Redcliff, in

the city and county of Bristol, briohtsmith, and ivory black

manufacturer, for his method for burning animal bones for

the purpose of extracting the greasy or fat property there-

from, and likewise for extracting the spiriiu'uis quality

therefrom, and for reducing the remaining or dry parts of

bones into a substance sufficiently prepared for being ground
info ivory black ; all which objects are obtained by one pro-

cess only; namelv, burning by fire.—30lh March.—2 mo.
To Robert Hall, and Samuel Hall, of Basford, in the

county of Nottingham^ bleachers and cotton spinners, for

their
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their inachine for tiie dressing, getting up, or finishing

irame-work knitted goods manufactured irom the stocking

frame, whether consisting of hose, socks, caps, mils,

gloves, or of any other kmd or description whatever; and
vvhfthir made of cotton, lambs' wool, Vigonia wool, silk,

inohair, or any other vegetable or animal substance what-
soever, or any in'ermixture of these substances one with

another.—301 h March.—2 months.
To Joseph Egff, of Charing Cross, in the county of Mid-

dlesex, tor his method of applying and improving locks.

—

30th March.~2 months.

To John Bennett, of the parish of St. Michael, in the

jcity of Bristol, cabinet-maker, for his metal dove-tail

joint applicable to portable and other furniture, and any
kind of frame-woik requiring strength and durability.

—

7th April.—2 months.
To James Timmins, of Birmingham, in the county of

War\^ick, mannfaciurer of sashes and hothouse liifnts with
nittal bars, for his improved method of making and erect-

ifig hothouses, and all horticulinral buildiniis, and also the

making of pine pits, cucumber ligbti, sashes and church
wipdows.—-7th April.— 2 months.

To Rol)ert Lewis, of Birmingham, brass-foimder, for his

jnethod of making of brass (or of any other mi-tai of which
the component parts are copper and zinc) chimnev pieces,

or chinmey-pieee frames, plain or ornamented, cither cast

or of roiled metal, niounted on any oiher substance of which
tlie outward mouldmgs or frame and inward pdaslers shall

be composed of sucti metal.— !3th April.—2 iiionths.

To Charles Plinth, of Temple Street, in the city of Lon-
don, gentleman, who in consequence of contuumicatioa
made to him by certain foreigners residing abroad, is be-
come possessed of various improvements m the construc-

tion of a vessel, machine, cylinder, reservoir, or lounlain,

(which he denominates " The Rec>ency portable Fountain")
n:-ed at the n)anut.;ciurc of water siinpiy impresinatcd with
fixed air or carbonic acid, and of artilicial nuner.il and sodi
waters, and in the delivery of the same thereirom, and also

in the delivery of c)der, perry, and other hquids.— 13ih
April.— 6 months.
To John Rangeley, of Oakwell Flail, near Leed.-;, in the

county ot York, gentleman, lor his method of const ruetiufj

and working engines or maclimes for litiiuii pr raisinj; of
weights, turmng of ujachinerv oi all descriptions, drawing
carnages on railways, and capable of being applied to all

purposes where mechanical power is required.— IJth April.

—6 inoullis.

To
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To Robert Campion, of Whitby, in the county of York,
. merchant, for his improved method of making and manu-
facturing double canvass and sailcloth with hemp and flax,

or either of ihemj without any starch whatever.— 1 3th April.

—2 months.

To Charles Augustin Busby, of New Mlllman Street, in

the county of Middlesex, architect, for his certain methods
of constructing locks of canals, docks, and navigations,

and of constructing improvements for locks of canals,

docks, and navigations already existing, by means of which

the loss of any quantity less than the whole quantity of the

water now lost when vessels of any description pass locks

constructed after any of the present known methods, will

be prevented.— 14th April.— 2 months.

To Richard Coupland and Frederic Coupland, both of

Leeds, in the county of York, manufacturers, for their

manufacture of shawls, cords, Brunswicks, ribbed and

plain kerseymeres, and milled cloths, from mixture of ani-

mal and vegetable wool, prepared and spun into yarn with-

out oil.—!2Sth April.—2 months.

To Joseph Hamilton, of the city of Dublin, gentleman,

for his improvements on or additions to machines for

making bricks, tiles, and earthenwares.—28th April.—6 mo,

Meieoj-ological Observations made at Clapton in Hackntyy

from April 8 to Jpril 28, 1813.

April 9.—Fair with a few ciimuU, &c. but nearly clear,

and very dry.

April 10.—Fine clear dry day, the wind NE. very early ;

soon after a SE gale arose, cirri, cumuli, &c.

April 11.—Quite cloudless all day; the blue sky not

very deep though wind N. and then SE. Thermometer as

low as 32" in the night. Barometer high.

April 12.—Misty morning, clear day, mist again in the

evening, detached features of cirrocumulus at 1 1 P.M.
Barometer 30. 25. Therm. 48°.

April 13.—Clear with some cumuli in the morning, and

some cirri in confused lines, that is, none of them at ail

angular; very dry and clear in the afternoon. Wind N
and E. Barom. 29 38. Maximum of Therm. 65. Mini-

mum in night 35.

April 14.—The same kind of clear dry morning, after-

wards flockv, elevated kind of clouds were spread about

which seemed going into a state of cirrocumulus, faint fea-

tures of cirroslratus and citmulostratus below them also

appeared. Max. of thermometer 65°. Barometer 30. 48.

Cumuli q\\ disappeared before six, when it became cloudless.

• April
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j^pril 15.—Fine clear day, with small yellowish or rather

copper-coloured cumuli, a sort which accompany hot

weather, which approach to the nature of those which pre-

cede storms, and are contrasted to the large white or silvery

kind which appear in the intervals of cold snow showers.

Maximum of thermometer 67". Barometer fallen to 30
17. f^eatures of cirrus strewed aloft in the afternoon with
dark-coloured cumuli and cirrostratus in the evening in-

dicated a change of weather.

j4pril \Q. — Much cloud in moving nimhus appeared

in niany places, with rocklike and tuberculated cumuli^ cir-

r2is, &CC. By sunset the lofty cirri and cirrostrati refracted

rich red colours. In the NW bars of alternate red and
yellow were made by alternation of strata of cirrostratus

and common haze between them. Wind westerly. Therm,
max. 65°.

April 1 7.—A great deal of cloud in different stations in

the morning, with the dense appearance of nimbi here and
there; but the afternoon turned out fine, with cirrus, cu-

mulus and cumulostratus . Therm. 64°. Wind WSW,
Barom. 29, 80.

j^pril ] 8.—Clear and warm day ; cumuli, cirri, &c.
jdpril 19.—Fair warm day. Therm. 65°. Cumuli and

cirri with occasional cumulostratus.

y/pr// 20.— Clouded early ; then fair, with some cirrus

aloft vj\\h cumuloitrat2is and cumulus lower. Wind calm
from the NW. Therm. 69*. Barom. 30, 20 in the

morning, but it fell somewhat in the day. Night clear;

a falling star in direction to NW.
April 2\.—Fair; the n/ww/i seemed smokelike and ill-

defined; the evening became very cold. I'herm. at 11 P.M.
34°; it was down at the freezing point at night.

j^pril 22.—Cold wind from N. ; some showers of rain

and hail in the day. Clear night.

April 23.—Cold wind from NNW, and showers; with
the usual phaenoniena of loose kinds of cirroaimulus, cirrus,

&c. in the clear intervals. Wind in gales.

It is remarkable, that lately many appearances indicating

rain have been observable, but they did not end in actual

nimbification till after the occurrence of cold weather on
the 21st.

April 26.—Cloudy, with rain at times; f:iir evening.

April 27-—Rain, more or less, all day, and a slight in-

crease <)f temperature. Wind southerly.

April 28.—Hard rain all the morning, and it scarcely

held up all day. Wind got to the northward.

MetcorO'
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Meteorological Observations made at Cambridge,froin j^l^ril

29, to May 11, 18 1 3.

/^pril 29.—Rainy morning, and cold, cloudy, and witidv
'afternoon; with cold northerly gales. The therinonitter

at 1 1 P.M. was 42''.

April '20.—Cold, rainy, and windy morning; it became
warmer in the evening, and held up; but the night was
dark and calm ; and thermometer at 1 1 P.M. 44°.

May 1.—Cloudy, with a good deal of small rain. Ther-
mometer at midnight 46". Wind easterly.

May '2.—Clouds and threatening rain in the morning
;

the day cleared, and was calm and warm, with large con-
fluent cumuli; cirrostratus and red haze m the west in the

evening. Thermometer at 1 1 P.M. 48°. In the day were
occasional and gentle gales of wind from the north*.

May 3.—Overcast early, afterwards clear. About ten

o'clock in the morning", looking up I noticed the following

phasnomena : large beds of cirrus of flimsy but fibrous

structure, changed into larger and more discrimiuativ^e cirro-

stratous lines, and afterwards into cirrocumulus wliose nu-
leculce were small raga'ed pendulous and coniiuent aggre-

gates, which continually changed their forms ; while others

were added at one extremity of the bed, by an apparent de-

position of cuist which separated into rows, and lastly be-

came cirrociumili by subdivision : such phenomena ap-

pearing and disappearing continued above, while cinnult

sailed along below with motions not uniform either as to

direction or velocity. Through the day cumuli increased

in number, and cirrus a{)peared above; in the evening the

clouds were confused and in different altitudes with a hazy
•ihoon. Thermometer 2 P.M. G6", at 11 P.M. 51°. Wind
below easterly. Showers came on in the nigh|.

May 4.— Warm morning with gentle showers, and
nearlv calm air in variable currents. A thunder-storm oc-

eurred'aboul two P.M. the thermometer just after it \a as

"63". After one of the flashes of lightning the rain came
down with redoubled violence, mixed with hail. This

augmentation of the strength of the shower often succeeds

a discharge of lightning f. Thermometer at midnight bo''.

* A thick and sudden fog of short duration happened near London this

day at about one o'clock. At Cambridge there was only a mistiness in the

middle of the day.

f In the formation of thunder-storms, I have noticed that whei-e the rain

actually begins to form and descend, the intensity of the blackness is not so

great as where the cumuloslratus is only going into a state of ni7nlms. If

therefore the density is iiicrcased in the forraaiioii of drops of water, the

blackness must.depend on some other peculiarity of structure.

May
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Mai/ 5,—Cloudy at times; warm and calm; in the even-
ing some ciirocu7nulus, wiih much c'lrrostratus and smoke-
like scud. Cloudy at uiolu. Thermometer midday 65'=

»

11 P.M. 55^
May 6,—Fine warm dav, but cloudy and misty in the

morning; after it cleared, the haze continued^ and large

masses of aanulus prevailed of mountainous a[)poarance.

Therm, at 3 P.M. 68°. In (he evening much cirrostratus.

Therm, at 11 P.M. 51°. Wmd northerlv.

May 7 —Clouded morning ; various clouds ; warm day
when It cleared ; thunder-storms about, and some rain fell

here. Clear night, with thermometer at 5 P.M. 50".

May 8 —Clouded early, with a mist like what in Corn-
wall is called the pride of the morning ; fair day with cumuli
and cirrus above; at night a faint halo round the moon.
The large clouds did not evaporate or disappear till late*.

I^herm. at midday 67^ Midnight 53°. Wind variable

and quiet.

May 9.—Warm still day, with much cloud in the morn-
ing, and an appearance of nimbification at a distance, fine

red sunset when the clouds broke ; at night large confluent
cirrocumulative masses. Thermometer 3 P.M. 69'. Mid-
iiioht 56°.

May 10.— Warm close day with thick haze, through
which much cloud was seen, generally cumuli^ which in

the evening appeared copper-coloured through the mist.

At night there were cirrocumuli in beds, at considerable
altitude. Thennometer at 1 1 at night 55^.

May 11 —Overcast morning, and somewhat cooler. The
swift (hirimdo af)us) made its first appearancef. In the course
of the day much cloud. No sun at timesj and showers in
the evening. Therm, at 1 1 P.M. 56°,

* If the nocturnal descent of the watery particles depend only on their
comparative gravity being increased by a diminution of calorific repulsion,
and tlie consequent uniting of fl-.e particles into minute drops of vvattr; and
if their re:isctnt in the mornii!,^ depend on a correspondent Increase of
levity by the acquisition of calorific repulsion ; it v/ouid follow that water
was niucli inoie expansible by heat than airs; since, by an alteration of
temperature ihey were made at times much lighter, and at other* heavier,
than the particles of air.

f The -.wallow {liirtmdo ntsticn) was seen in the middle of April ; and the
martlet {limindo [itrliia) at the lattfr end of April. It would be well if

meteorologists would notice the earliest appearance of nn'jjratory birds in

their journals, as the irregularities ia their appearance may be dependent
on atmospheric causes.

Corpui Christi College, Cambridge, ThOMAS FoRSTER.
May 11, 1813,
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LXL AiiApiewpt io ucirrinhte ike defiiiHe and ^hnpb '-/u-

portions^ in u/iich the can tUiient Parts ofinorganlr Sah'

stances areimited with ca.th other. By Jacob Ckkze-
Lius, Professor of Meduine and Pharmacy, and M.R.A%
Stockholm.

[Continued from p. 346.J

XIV. Potass.

A. Separation of the Base of Potass [Potassium] hy means

of the Electrical Column.

X HAVE employerl in these experiinents the same electrical

column as in tho?e which have already been published ; it

consists of 26 pairs ot zinc and copper plates s jldered to-

gether, each ten inches square, and their surface conse-

quently containing 100 square inches each. Between the

plates were placed pieces of pasteboard, dipped i" a satu-

rated solution of common salt.

I was for a long time in the habit of performing the de-

coniposilioii in a glass tube, one end of which was closed

round a wire of platina, which projected somewhat within

it. I poured quicksilver into it, so that it stood above the

level of the wire ; and upon this a saturated solution of
caustic potass, containing some undissolved crystals; I

then brouaht the platina wire of the positive pole of the

column into the alkaline solution, and made a communi-
cation between the ^k^A plaiina wire of the tube, and the

negative pole of the column. While the column was in

strong action, that is, commonly, ff)r the first two days, the

potass and ihe water were decomposed together; but when
the action was weaker, the pota-js alone was decomposed.
Since in this apparatus the affinity of potassium for oxygen
appeared to be weaker than that of hydrogen, I thought
that it merely depended on the too great intensity of the

discharge, that any water was decomposed bv it ; and the

cause of this intensity seemed to be the too small dimen-
sions of the dischariZiiuii surfaces in comparison with those

of the columns, and with tlie quantity of electricity dis-

placed. I therefore hoped that an extension of the dis-

charge to a greater surface would diminish the intensity,

and thus prevent the dec<miposition of water, and the con-
sequent waste ot electricity, and afford a larger quantity of
potassiuni, since the whole electricity would be confined to

this object. According to these ideas, 1 altered the appara-
tus ; I poiu-ed quicksilver to the heisiht of about a hue into

a httle dish ot glass, with a flat bottom, and about two
Vol. 41. No. 182. Jw7je 1813. Cc inches



402 On definite Proportions,

inches in diameter, and on it the soKition of potass ; T in-'

troduced the iron wire of the r.egaiive pole into the quick-

silver, and brought a spiral wire of platina, which coni-

municated with the positive pole of the column, into the

solution, at the distance of about a line from the surface of

the quicksilver: its coils were nearly in one plane, and
parallel to the surface of the quicksilver: a plate of platina

would have been less fit for the purpose, since its lower

surface would have become continually covered with bub-

bles of ox\'gen, which could- not have escaped. In this

apparatus the decomposition of potass took place very ra-

pidly; and in 24 hours the quicksilver, which weighed
about 80 grammes, or Sf ounces troy, was so impregnated

with potassium, that it was no longer fluid. It is evident

that bv a greater number of plates the intensity o^ the

charge might have been so much increased, that this en-

larged suriace would still have been too sn)all for the de-

composition of the potass only.

Since in the operation of the column upon a saturated

solution of potass, when quicksilver forms the negati^'C

conductor, the affinity oF potassium for oxygen appears the

weaker, it seems to follow that potass alone should be de-

composed when the force of the co.lunm is mfiniltly small.

In order to exaiT)ine this point, I constructed a colunni

with 20 pairs of zinc and copper plates, ]\ inch in diame-

ter, placing between them pieces of cloth moistened with

a soluticm of salt. When I exposed a saturated solution

of caustic potass to tl^ie operation of this column, in the

apparatus first described, the positive wire emitted oxygen
in small quantities, while no extrication of gas was obser-

vable at ihe surface of the quicksilver. At the expiration of

six hours, a globule of quicksilver taken out of the apparatus

already exhibited evident traces of potassium ; and after

24 hours I found the quicksilver strongly impregnated with

it, so that it caused an extrication of gas in pure water for

several hours.

What has hitherto been mentioned, relates more to the

physical properties of the electrical column than to the

decomposition of the alkalis: it deserved however to be

noticed, as a caution to those experimenters, who have the

command of a column of large plates, in order that they

may be aware of the danger of failing to obtain the greatest

possil)le effect in saturated solutions, like those of the caustic

alkalis, bv employing too small a surface in the immediate

operation of decomposition: while in the decomposition of

the alkaline earths, as will be seen hereafter, another mode
of
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of proceeding is required. The greater the surface of the

plates, the ereater must be the extent of the decomposing

surface. Ei..h point of it possesses indeed a less intensity

of the electrochemical operation than in a smaller surface,

but the sum of all the decompositions is greater. There is

however for every given magnitude of the plates a maximum
of the extent of the deconjposing surface, besond which
the effect will not be increased. If the two surfaces are

not parallel, the intensity of the discharge is increased in

those points which are nearest to each other, and at the

same time the sum of all the effects is diminished. If the

battery acts powerfully, a vegetation of potassium shoots

up from the negative conductor opposite to these points,

hut does not come into contact with the positive conductor,

before the battery is weakened, and tlie evolution of gas

from the positive wire, which has kept it at a distance, is

duninished. If now the potassium touches the positive

conductor, it discharjTcs the column without any further

decomposition, until the potassium is again oxidated, and
converted into potass.

The quicksilver acts, in all these experiments, a very re-

markable part. Its aftinity to the base of the alkali has so

great a share in the decomposition, that with the column
which 1 have mentioned, taking every possible precaution,

I have never been able to separate the component parts of

potass without its assistance. I was very much surprised

to find that even in Davy's battery, which was nearly thirty

times as powerful as mine, the alkaline earths only afforded

their bases distinctly when quicksilver was employed. I

was first iiuluced to employ tliis method in order to collect

the very miinjie por'ions of metal which are set at liberty

at the negative conductor, and dissipated by the evolution

of gas: It was some time after this that I observed, that

the quicksilver operated also by its affinity, as will hereafter

he shown by a direct experiment. When the neiiative wire

is taken out of the quicksilver, the decomposition of the

potassium ceases together with the negative state of the

<juick?ilver, and the uire emits, as lon^r as it cominnes in

the alkaline S(jlution, only hydrogen, without the slightest

trace of a separation of potassiunt. Here then the affinity

of hydrogen to oxygen appears to be the weaker, the de-
composing oj)eration of the electricity on the Huid being no
longer strengthened by the affimly of quicksilver for potas-

sium.

While the quicksiKcr contains no more than
-j-J-g-

of
potassium, it remains fluid ; but afterwards, that pan of it

C c 2 w'Uicii
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which combines with a greater portion, crystallizes, and
swims on the rest. If the operation of the column is

powerful, crystals are formed, which are small, irregular,

and son)etimes needle-shaped, and commonly vegetate to-

wards the positive conductor, when hydrogen begins to be
evolved, and the decomposition of potass to be diminished,

if u e necilect to push down the vegetaticn into the general

mass of the quicksilver. As the power of the column is

exhausted, the crystallization becoines more regular, and
Sometimes very large hollow cubes are forn)ed, consisting

of large quadrangular funnels, exactly like those of com-
mon salt. II' these are collected, crushed into pieces, dried

on blotting paper, and exposed, in a closed vessel, to a tem-
perature of 50° Cels. [12;2®], they melt, and harden in

cooling into a crystalline crust, consisting of small solid

cubes, exactly as happens in the hasty evaporation of a

small portion of culinary salt. When treated with water,

their mass lose!5*0127 of its weight, and consequently con-

tains little more than \\ per cent, of potassium.

if we distil an amalgam of potassium in a small appa-

ratus filled with dried hydrogen gas, over the tiame of a

spirit lamp, at first pure quicksilver passes over ; but after-

wards, when the metals remain in nearly equal volumes,

some potassium accompanies it ; and lastly, when nothing

more )>asses over at a low red heat, there is found left in

the retort a melted metallic substance, which when cold

adheres so firmly to the glass, that the retort must be

broken in order to obtain it. In the flexure of the retori

some congealed drops are always found, perfectly resembling

an aiTialgam of lead or tin. The residuum has a faint me-
tallic splendour, is of a gray colour, inclining to red, and
changing in a short time in the open air into dark brown
or black : it is by no means pure potassium, this substance

being, according to Davy, fluid at a moderate temperature,

like quicksilver, but greatly resensbles the protoxide of

potassium, which Davy obtained by melting dry potass

with potassium. When thrown into water, this substance

sinks immediately to the bottom, and hydrogen gas is

evolved with the greatest violence j at last a globule of

quicksilver reinaias, which occupies -^V onlv of it-s original

volume. If this residuum is heated in the flame of a can-

dle, it swells and chraiges into a saline mass, but does not

inflame. 1 have pioposed to myself three questions re-

specting this substance, neither of which I can satisfactorily

answer; Ijj it a combination of the protoxide of potassium

with quicksilver, that is, of a metal with au oxidated sub-

stance ?
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stance } Or, can so small a quantity of quicksilver be suf-

ficient to disguise so completely the properties of potas-

sium ? Or, are both substances in the form of protoxides ?

When I had kept a portion of this substance about a

month in a small stopped bottle, I found it surrounded by
a gray brown cracked crust, in the middle of which a centre

•t)f the amalgam of potassium was found, containing so

much quicksilver that it was completely fluid. I took off

the gray brown crust, and threw it into water, in which it

occasioned a very brisk extrication of gas. When moisten-

ed with a drop of water, it evolved hydrogen with the

greatest violence, with heat and smoking. The water con-

tained potass, and left behind yellow oxide of mercury.

The gray brown crust therefore contained again a combi-
nation of potassium with quicksilver, in a condition of

which I cannot form a distinct idea. During the most
violent extrication of hydrogen gas, the quicksilver exhi-

bited itself in the highest degree of oxidation. Can this

be explained by an electrochemical polarity within the

fluid ? I think scarcely ; for the effect is the same upon
glass, as upon platina or wood.

Since, according to Davy's account, a greater heat, than

that in which I distilled the amalgam of potassium, destroys

and perforates the glass, I give up the hope of obtaining

potassium pure by means of my electrical battery.

An unsuccessful attempt to separate the base of ammonia
from a boiling solution of sal ammoniac by means of Rose's

or D'Arcet's fusible mixture of bismuth with zinc and tin,

induced me to attempt to collect potassium by means of

the same compound. I had hoped, that if the former base

could be collected in it, it would be easier to separate it

from water when cold, and to distil it, than the amalgam
with quicksilver ; but in this hope 1 was disappointed. I

employed in this experiment a glass tube, in the lower end
of which a platina wire was cemented. On this wire I put
the metallic compound, I poured on it the concentrated

alkaline solution, and melted the metal by means of a lamp,
which was kept burning throughout the experiment. The
battery acted powerfully, and a considerable extrication of
gas took place, both from the metal and from the positive

wire. The solution became more and more saturated, and
after two or three hours it began to dry up. I now hastily

poured the liquid metal on a dry and cold saucer ; and it

immediately hardened. 1 wiped from its surface the potass

viliich adhered to it, and scraped otf some particJes of the

metal. When laid on a piece of litmus paper, reddened by
Cc3 the
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the vapour of vinegar, they did not restore its colour: when
thrown into boihiig water, they melted, without the extri-

cation of any air; nor did the water become in any degree

alkaline. Was the tern perat (ire, or the want of affinilv of

the conipoLind for polassiuin, the cause that none was ob-

tained ? I at first suspected the former, and therefore ex-

posed, in the same apparatus, a solution of potass, with

quicksilver, to the heat of the same lamp. The quiiksilver

at first emitted much gas, but its quantity continually di-

minished as the solution became more concentrated by the

effect of the heat: and the quicksilver, when poured out,

was found to be strongly impregnated with potassiun). The
elevated temperature had consequently not prevented the

decomposition of the potass in this experiment, but only

in the beginning reduced the solution to the state in which
it is found at common temperatures when less concen-
trated; and this experiment affords a positive proof that

the quicksilver, in the decomposition of potass, operates

not merely by collecting the product, but also by an affi-

nity, which is wholly wanting in Rose's fusible compound.

B. Attempt to ascertain the Componiion of Potassiiim.

It wouW be a fruitless labour to endeavour to add any
thing to the excellent essay of Davy on the properties of

the bases of potass and soda, even if it were possible to ob-

tain these substances as readily as he did without the assist-

ance of mercury. On the other hand, his attempts to in-

vestiiiate the proportions of these compounds seem to re-

quire soniC confirmation; since they were made on too

email a scale, and the weight of the bases burnt v\as ascer-

tained indirectly, so that siriall errors may have had a very

material influence on the results.

J have attempted to perform the analysis of the alkalis

in such a manner as to obtain a result on which more de-

pendence may be placed, notwithstanding the manv diffi-

culties to which my n)pihod is liable. 1 suffered a portion

of the amalgam of potassium of known weight to oxidate

itself in water; I saturated the potass thus obt.iined with

uturiatic acid, and fused the salt that was formed. From
the weight which the mercurv had lost, I inferred the

weight of the potassium, and from the analysis of the mu-
riate of potass that was obtained, that of the potass formed,

111 the beginning the experiments disagreed very much
amono^ themselves; and in order to discover the cause

of the difference, I was obliged to repeat the same experi-

ment 20 or 30 times. The first cause of the uncertainty

was
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was the small quant'rty of potassium contained in the amal-

gam ; for I have often been obliged to take 60 grammes,
or more, in order to work with one-third of a gramme of

potassium. If now the larger weights are uncertain even

to -p^j—, we may easily obtain, when tbey are changed
after the extraction of the potassium, a result too great or

too small by a milligramme, which is of some importance
in the calculation. I therefore always employed, in weighing
the amalgam, some small weights, which amounted to little

more than the potassium I expected to find, in order to be
able to make as few changes as possible. The different

degrees of dryness of the amalgam, before and after the ex-

periment, may be a second cause of error. I therefore left

the amalgam, which I obtained, in a small well stopped

vessel, of which it filled four-fifths, for some time, on a very

hot sand-bath, so that all the water adhering to it was de-

composed by the potassium ; I then poured the pure mass
into a little phial, which it filled to the neck, and weighed it.

After the extraction of the potassium, I dried the mercury
again in a strong heat, so that it was completely freed from
water. The amalgam must be weighed in a stopped [Sw.
not "dried" as G.] vessel, otherwise it acquires weight
during the operation, by the formation of drops of a solu-

tion of pota'^s on its surface. An error may arise in the

third place from the different effect of the solvent. If the

amalgam was oxidated in pure water, the hydrogen escaped
without the slightest smell, even when the oxidation pro-

ceedAi pretty rapidly: but when I added muriatic acid, the

hydrogen acquired a strong smell, resembling that which
is perceived during the soluiion of zinc in this acid. Con-
sequently the gas must have held something in solution

;

and this could be nothing else than potassium : hence the

experiments, in which the muriatic acid was used for the

solution of the potassium, always gave a smaller result

than the rest. The same circumstance occurs when au
tnjalgam of the base of one of the earths is dissolved in

diluted muriatic acid ; even if instead of the acid we only

add sal ammoniac ;• while in this case such an addition is

the more necessary, in order to obtain the earth in a state

of solution.

The numerous experiments vi'hich I have made, respect-

ing the component parts of potass, gave at first the propor-

tion of oxyijtMi varying from 16 to 20 per cent. I shall

here only adduce those which were conducted with the

greaiest care, and of which the results agree tolerably well

with each other. They indicate a greater pr<)])ortion of
C c 4 oxygea
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oxygen than Davy found, although most of the causes of

error tend to K-ssen \\w apparent quantitv of oxvt^en.

].) I collected several portions of the amalgam, and
weighed them hefure and after the extraction of the po-

tassium. The potass obtained was mixed totrether and
saturated with muriatic acid, the excess of which was eva-

porated in a small glass vessel, and the salt, together with

the washings of the glass, was dried in a small golden cru-

cible, vveighmg about three grammes, and iheti meltt-d and
weighed in the crucible. 1 he whole of the potassium had
weighed "4575 gr. and the melted muriate of potass '8675.

Now the muriate of potass contains 04*19 per cent, of

potass, consequently the '8675 gr. answer to '5368 gr. of

pure potass; and potass consists, according to this experi-

ment, of 82-166 of potassium, and 17*834 of oxygen.

Some chemists have objected to this mode of determination,

that the fused salt might possibly still contain some water.

But not to mention, that the calculation for this salt gives

almost the same quantity of potass, (see Ldrb. i. kem. T.

399.) it is well known that in a melting heal neither the

muriate of potass nor that of soda is altered by charcoal,

by phosphorus, or by iron, which would necessarily happen

if they contained water, at the expense of which these

combustible bodies u ould be oxygenized.

2.) The different operations of weighing might have oc-

casioned inaccuracies, which might be singly unimportant,

but of material consequence when added together. I there-

fore repeated the same experiment with a single portion

of amalgam, which weighed 30*0775 gr. It gave, by treat-

inent with water, * 1275 gr. of potassium ; and this, satu-

rated with muriatic acid, boiled, and melted, '25 gr. of

muriate of potass, containing *160 gr. of pure potass:

whence we have 80 of potassium to 20 of oxygen.

3.) The difference of these results being very consider-

able, I repeated the experiment with a greater quantity of

a hardened amalgam, which weighed 67*003 gr. It lost

•32 in water, and 2;avc -608 of tused muriate of potass,

which is equivalent To -39027 of pure potass. Hence 100

parts of potass contain 82 of potassium and 18 of oxygen.

According to these experiments, 100 parts of potass

seem to contain about 18 parts of oxygen, and 82 of po-

tassium. Aud if we examine this result by the rules in-

vestigated and developed in the first part of this essay, we
shall find it very correctly confirmed. The sulphate of

potass consists, according to Bucholz's experiments on

precipitation (Scherer x. 396) of 45-34 of the acid and
53-66
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53-66 of potass, with one part of water; or 100 parts of

suiphuric acid are saturated by 1 18*33 of potass. Now, if

the loo parts of sulphuric acid require in the 118*35 ot

potass, according to the foregoing analysis, 2029 of oxy-

gen, HO parts of potass must consist of 17'132 oxygen

and 82-843 of potassium.

From fivecrannnes of melted muriate of potas=, dissolved

in water and precipitated by nitrate of silver, I obtained

9'575 gr. of Fused horn silver. Rose obtained from 100

grains of this muriate i9l| of horn silver; which exactly

agrees with my experiment. Consequently the muriate oj

potass consists oF

Muriatic acid . . 55-81 100

Potass -. . 6419 179
Now, iF 100 parts of muriatic acid suppose in these 179

parts of potass 30-49 of oxvgen, 100 parts of potass must
consist of 17-03 oxvgen and 82-97 of potassium.

The difference between the results of the calculation and

of the experiment amounts to somewhat less than one per

cent, and i have good reasons for considering that ot the

calculation as the more accurate. Consequently potass

Potassium.. 82-97 lOO'OOO

Ox\gen 17-03 20-325

XV. Soda.

The bases of potass and soda are, according to Davy's

excellent investiffaiion, but little different, consequently

thev must be affected nearly in the sante manner by the

operation of coliectins them in quicksilver by means c)f

the electrical piie. The most material differences that f

have observed are the following.

a.) The caustic soda is less readily decomposed than the

potass, since the solution oF soda is not so easily concen-

trated, and crystallizes sooner.

b.) The amalgam of sodium does not crystallize, and the

appearance of the rpiicksilver is iiitle changed, until it is

strongly impregnated with it: b'lt then the sodium Forms

sharp and silvery vegetations, which, as the projiortion of

the sodium to the mercury increases, assuine a leaden gray

colour, and the Form oF a cauliflower, exactly like the base

oF ammonia, uhich attaches itself to an iron wire covered

with amalgam at the pomt. In the opt;n air, its surFace

becomes moist much sooner than that oF the amalgam of

potass; and as soon as one portion of the solution oF soda

has been wiped away, another appears in increasing quan-
litv.
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tity. Thii? eircuiTistance renders the analysis of soda stilt

more difficult, since the amalgam can scarcL.!y be put into

the vessel in which it is to be woiohid, without an increase

of its weiiiht bv the moisture which it acquires Hence
the results of" mv experiments on soda agree still less with

each other than the foregoing, aithoiioh thev were per-

formed with equal accuracy, and founded on the same bases.

1.) From 2S grammes of amalgam, bv digestion with

water and a little muriatic acid, which docs not here, as in

the case of potassium, produce a fetid hydrogen gas, I ob-

tained 'ISSS for the quantity of sodium. Tlie sod i afforded

•3G5 gr. of fused common salt, which indicates 'lyS gr. of

dry soda; whence we have for 100 parts of soda exactly

70 of sodium and 30 of oxygen.

2.) From 37 gr. of amalgam I obtained •175 of sodium,

whence '46 gr. of fused salt were foriT.ed, containing '249^1

of pure soda. Accordms to this experiment, soda con-

tains 70-1 1 of its base, and 29S9 of oxygen.

3.) From 76 gr. of amalgam I obtained '439 of sodium,

which aSorded 1*118 gr. of fused salt; containing -6066

of pure soda. Hence we have, for 100 parts of soda, 72*3 7

of sodium and 27*63 of oxygen.

The la»t experiment having been performed with the

largest quantiiv of the substance, and at the same time

wiih the greatest accuracy of which analyses of this kind

are susceptible, I think it probiibie that its result comes
nearest to the truth. Several other experiments, performed

with smaller quantities, gave proportions of oxygen varying

from 27 to 36 per cent. It seems superfluous to describe

them more particularly, as they are in all respects less to

be depended on than this. 1 always found the proportion

of oxv2.en apparently the greater as the quantity of the

base, with wliich I worked, was smaller.

If we calciilale the composition of soda in the same
manner as we have done that of potass, we shall find here

a similar agreement.

Bucholz obtained, from 1000 grains of crystallized sul-

phate of soda, 69s of sulphate of baryta, and he attributes

to the salt 568 grains of water of crystallization. Conse-

quently 100 parts of dry sulphuric acid must require for

their saturation 82 09 of dry soda. But several calcula-

tions for difTerent salts, proceeding with these numbers,

convinced me that there must be some error in them, which

probably arises from the uncertainty respecting the dryness

cf the Glauber's salt, and the quantity of its water of "cry-

stallization, the latter not being capable of so accurate a

determination
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determination in a salt which falls to powder, as is required

for such experiments as these.

I therelore dissolved five prammes of igniled sulphate of

soda in water, and added to it nitrate ot baryta ; the pre-

cipitate, when ignited, weighed 8' 2 gr. answering to 2" 7 89
gr. of sulphuric acid. In a second experiment J obtained

from the same quantity 8* 16 gr. of ignited sulphate of

barvta. Accord ng to Bucholz's experiments, I ought to

have had but 8* 123 gr. The difference is not great, but

sufficient to cause a considerable variation in the results.

According to this experiment, the s?ilphfite of soda consists

of Sulpimric acid . . 55*70 100-00

Soda 44-24 79'34

Five erainmes of ignited muriate of soda, dissolved in

water, and precipitated by nitrate of silver, gave 1223 gr.

effused horn 'silver. Ro>e obtained from the same quantity,

12-175 gr. These 12-23 gr. of horn silver answer to 2-287

of muriatic acid ; hence the muriate of soda consists of

Muriatic acid ., 45 74 lOO'OOO

Soda 51-26 J 18-657

These analyses of the t\^'o salts may be submitted to a

test in the followinsc manner. According to these experi-

ments, 100 parts of muriatic aci'd are satuiated bv I7y'>f

potass, and by 1 18-627 of soda: on the oiher hand, 100 parts

of sulphmic acid require 118'35 of potass and 79"34 of

soda for their saturation ; but 179: 1 18-63=1 lS-35 : 7843;
a result which agrees to'erably well with the cxperimeni,

but shoas that even in these four experinsenis there nmst
be some error, which causes the dilTerence.

The 100 parts of sulphuric acid supj^ose, in 79"34 of

8oda, 20-29 of oxygen, that is 25-56 per cent, with 74-4

1

of sodium : and 100 parts of muriatic acid require, in the

118-627 f'f Sfida, 30-49 of oxyi'en ; whence KiOpaitsof
soda must consist of 25-71 oxvgen ^nrl 7429 sodium.

These experiments do not indted agree so well together

»s in the case of potass; but still sulBcienllv to enable us

to conclude that we have in some degree approximated to

the truth. As [ have no reason to prefer one of these re-

eulis to the other, I shall assume (" in round numl)ers")

for the component parts of soda^

Sodunn .. 74-v?9 (74 Sw.) loo-oo

Oxygen . 25-71 (i.'6 Sw.) 34-61

Mr. Davv assigned, in his tirst investigations, to potass

4- of oxygen, to soda -5, that is, 14 and 22 per cent, respec-

tively. In one of his letters he writes to me, '*
I have ex-

amined the composition of soda and potass on a pretty

lari!C
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large scale, and found, that when pure metals are used, the

potass contains about 15 per cent, of oxvgcn, the soda 25
to 27." Consequently his determination agrees, especially

with respect to soda, prettv well with nnne. [And in the

last Bakerian Lecture we find that 100 jiarts of potassium

absorb 18 of oxygen, and 100 of sodium 34; affording pure

alkalies in a state of extreme moisture. Gilbert.]

XVI. Ammonia.

It would be useless to relate here all the fruitless experi-

ments which I performed, nearly in Davy's manner, in

ortler to (jblain the base of ammonia in a separate siale. it

is utterly impossible to dry an amalfjam of this basis, which
is formed in a fluid. I therefore endeavoured to obtain it

by the operation of dry bodies. For this purpose 1 mixed
dry amalgam of potass with dry sal ammoniac, finely povy-

dered, in a tubulated retort, provided with a receiver. Both
vessels were previously filled with hydrogen, which I had
caused to pass through a long tube lllled with fused mu-
riate of lime. The sal ammoniac began, after some time,

to be decomposed, and the retort, in an hour and a half,

was filled with an amalgam of the consistence of butter.

When I wished to disui the mass, the amalgiam subsided

Into the original volume of the mercurv ; and when the

apparatus was opened, ammoniacal gas and hydrogen gas

escaped, with a slight explosion. The neck of the retort

was full of drops of water. This result is easily explained

when we consider that sal ammoniac contains water of cry-

stallization, amounting, according to the analysis hereafter

to be related, to 19 per cent. The potassium is oxidated

at the expense both of the water and of the ammonia
in the salt, and this latter is reduced to a metallic form :

but it is converted again at the expense of the water of a

neighbouring portion of the salt, into ammonia; so that

after the completion of the whole operation, only the oxy-

gen of the water has vanished, havincj been employed in

the formation of the potass, by which the sal ammoniac
has been decomposed as a salt.

In order to separate the newly formed amalgam from the

powder of sal ammoniac adhering to it, I made an instru-

ment of a glass tube, at the ends of which I blew two
bulbs, one of them running into a long and thin point

:

it was filled at the temperature of the freezing point, under

boiled quicksilver, with dried hydrogen gas, passed through
the point, which was then sealed, and stuck through a thick

cork, which had been previously fitted to a bottle, in which
was
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Was a large quantity of the amalgam of ammoniuin, pre-

pared from sal ammoniac and amalgam of potassium. The
boltle was opened, the point quickly broken off, and tlie

cork made air-tight in the neck of the boltle, in such a

manner, that the point of the tube entered the amalgam.
The ball was then warmed, and the hydrogen forced into

the bottle : as it cc-oled, the amalgam betran to force itself

into the tube, but it was of such a consistence that it stuck

half wav wit'nin ihe tube. By the ap):)!icaiion of warmth
it acquired a greater degree of fluidity, but was still driven

back. After repeated trials, I at last succeeded m gcttmg
a part of the semifluid mass into the ball; but it soon be-

came covered with a thin coat of saline dust, so that I was
obliiied to content rnyself with the smaller portion of amal-

gam, which I had been able to ct)!itct in tolerable puritv.

"When I had melted together the sides of the tube a little

above the bottle, 1 tried to distil the amalgann contained in

it from One bulb into the other. The saline powder, which
had entered svith it, lay on the metallic surface as a gray

mealy covering. The mass was first heated over the flame

of an oil lamp ; the saline powder was thus still further

decomporjed, and the amalgam swelled to twice its volume:
the salt in the mean time became agitated, and was con-
verted into a fjue snow white dust of muriate of potass.

The amalgam was now almost entirely hardened, and du-

ring a whole hour, while the heat of the lamp acted on it

without interruption, and raised its temperature far above

the boiling point of water, if underwent no further change
whatever. I then put a spirit lamp under the bulb : ihe

mass then became black, and was covered with a dark crust,

while ilie quicksdver returned to its original dimensi.ms.

By continuinsx the process, tliis crust disappeared, and the

quicksilver was di^tilled over to f of its volume. The
product of the distillation was not quite so fluid as pure

quicksilver; but the difference was inconsiderable. When
I opened the apparatus under water, after it had been cooled,

the quicksilver ran out, the water forced itself in, and oc-

cupied somewhat more than -j of the receiver; a proof that

there was some ammoni:ical gas in the apparatus, having

been left in the gaseous foim^ unaltered by the anudgam re-

maining in the retort. The quicksilver, which ran out, gave

indistinct marks of an evolution of gas, which I could

however by no means attribute to the passing over of the

base of ammonia; since this liase, when the amalgam sub-

jdded, had certainlv oxidated itself at the expense cf the

fvater in the powder of sal amniouiac. The amalgam left

in
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in the bulb of the retort was crystallized. When brought
near a glass stopple, muisieiied with muriatic acid, it exhi-

bited no more vapours : conscquentlv the base of a.niiionia

had bi.en coiDpleielv destroyed in diis experiment.

Having learned, from this result, tliat the base of am-
monia caiinol be exhibited pure by experiments with the

amalgam of annnomum, I p.erformed several experiments
in different ways, in order to determine whether and in

what torm tliis base can be e.\hibited separaielv. liut I

have hitherto been able to obtain no satisfactory determina-
tion of the ejuestion.

1 have related, in the description of my electrochemical

experiments, performed in conmion with Dr. I^Jiitin, that

the base of animonia, comt^ned with a small qiuntUy of
mercury, forms a leaden gray flocculent ama'^vim, which
floats on water. This amalgam may be obtained without

the immediate operation of electricity, if ue mix the re-

siduuiT) left after the distillation of the amalgam of |)otas-

Sium, with a concentrated solution of sal animoniac, in a

strong and well stopped vessel. The decomposition begins

iirnriediatelv, and the nev\ly formed amalgam swells some-
times to 130 or 200 times the volume of the quicksilver,

which remains after the complete oxidation of both the

bases. It en/its at first a Utile oas ; but this extrication of

gas soon dinnnishes, and becomes at last, as the pressure

of the air in the vessel increases, totally imperceptible.

The amalgam then floats on the surface of the fluid, in the

form of a porous, round mass, puttmg out vegetations on
all sides. If we open the vessel, hydrogen gas is forced

out with an explosion, and the newly formed amalgam
begins to be decomposed, with a violent hissing. If

the experiment is performed in an opei\ vessel, the bas;

of annnonia is oxidated almost the instant that it is pro-

duced.

8on)e at(en)pts to combine the amalgam of the base of

ammonia witli sulphur, or with phosphorus, afforded me
no satisfactory results. When, for example, I shook the

amalgam of potassium with the sulphuretted hydroget [or

hydrotiieate] of ammonia, I obtained nothing but the sul-

phuretted hvdroget [hvdroiheate] of potass, and the usual

buttery amalgam. Sulphurel t)f potass liad no perceptible

efl'ect on the amalgam ot anuii onia, although the mercury
alone would have blackened it; but when the amalgam
shaken with sulphuret of potass, after being washed with

pure water, was put into a solution of lead, it afforded evi-

dent marks of containing a little sulohur : which however
diQ
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did not appear to have the slightest effect on its external

characters.

It IS totally inipossible to investigate the quantity of oxy-

gen in ammonia by tlireci experiments on the amalgam of

its base; I shall hereafter proceed to relate some experi-

ments made in order to ascertain it. The whole oi our

knowledge of the base of ammcniia, that problematical and
yet in every respect highly interestin.g substance, consists

almost entirely in our being assured of its existence under

certain ciieumstances:.

[To be continued.]

LX!I. 0?! Mr. Bi^nnet's Electrometer.

By Ez, Walkek, £^(7.

To Mr. Tilloch.

Deak Sir.— 1 do not rememhtr to Ijave seen any further

account of the properties of Mr. b'ennet's tLltctrometer,

than what the inventor has given us in the Philo-ophical

Transactions for I7S6, which relates mostly to iis extreme

sensibilitv, in distinguishing small quantities of electricity.

This instrument, however, has other properties, which
merit ;he attention of electricians.

An excited surface being brought near the top of this

instrument, but not so near as to produce as park, the gold-

leaves will diverge in the same state of eleciricity as the

excited surface ; but as soon as it is removed, the gold-

leaves will collapse, and instantly diverge again in a con-
trary state; and these changes will take place every time

that the excited surface is mt)vcd to and from the cap of

the instrument.

There \> no work on electricity with which I am ac-

quainted, that takes notice of these phcfnomena, nor was
it till after I had made many experinieni.s that 1 could fornj

any thino like an explanation.

But alter I found that there is a positive and a negative

point, at every interruption of an electric circuit, or that

the top plate of the instrument is negative, at the same
time that the aold-leaves are positive, the phsenomena no
loni:er appeared inexplical)lc.

Place a slip of leLif-<rold, about half an inch long and

one-tenth of an inch broad, upon the top of the instrument,

and let one end of it he (ixed to the plate, with paste, gum-
water, or varnish ; then, if a gla^s lube, excited by rubbing

it with silk, be brought near the top of the electrometer,

tht
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the slip oF leaf-gold will stand erect, being attracted by the

cxciied tube ; which shows that the top plaic is possessed

of the resinous or nt-gative electnciiy; and the gold haves

within the glass wdl at the >.an)e tune divtnre with the

vitreous or positive electricity, the same as the excited tube.

But. as soon as the excited surface is removed, the gold-

leaves will collapse and instantly diverge again, and when
examined will be found to have received the resinous elec-

tricity, the top plate stdl possessing the same fluid.

Now, as part of the vitreous fluid has been repelled from

the cap through the gold-leaves and tin-foil into the earth,

the cap n)ust necessarily possess less of the vureous than

its natural share ; and consequently, when the excited tube

is removed, the resinous fluid in the cap v^'ill attract the

vitreous out of the gokl-'caves : but this being too small

a quantity to restore the equilibrium, the cap ^m11 still con-

tinue in a negative state, and ctnnmunicatf the negative or

resinous fluid to the gold-leaves, which will cause them to

diverge a second time; and as the cap is insulated it will

contniue electrified for souiC time after, if the instrument

be a large one*.
This experiment also shows, that electricity by induction

or position does not vanish as soon as the excited surface

is removed, though Professor Robison and other writeri

on elecliicity are of a contrary opinion.

i am, dear sir,

Your obedient servant,

Lynn, May 27,1813. E. WaLKER.

LXIII. Case of Hydrophobia aired in India In/ Bleeding.

By John bHOOLBitED, M.D. From the Supplement to

the Calcutta Govermnent Gazette, June S, 1812.

[Concluded from p. 365.]

REMARKS.

LyN hearing that a recovery from hydrophobia has been

effected in the short space of two hours, by the single re-

medv of blood-lettiuii;, a doubt may probably occur to a

person acquainted with the previous historv of this formi-

dable malady, and the nearly uniform failure of all attempts

hitherto made for its cure ; whether the disease now said

to be cured, was in reality a genuine case of hydrophobia,

* The glass of an electrometer for these experiments should not be less

than four inclifis in diameter, and nine or teq inches high.

produced
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produced by the bite of a rabid animal. I admit the scepti-

cism to be reasonable; for, in the relation of a case which
has terminated so difl'erently from all others yet on record,

(not even excepting the case so successfully treated bv Mr.
Tymon,) it is natural to suspect either some misconception

or misrepresentation ot facts, or some fallacy in the de-

ductions derived from them.

An attentive perusal of the preceding narrative will, it is

presumed, remove these doubts from the minds of the ma-
jority of readers. Yet, as some individuals may not be

convinced by that evidence which to others appears full

and satisfactory ; and as it is a matter of the utmost im-
portance to future sufferers from hydrophobia, that no
doubt should be allowed to remain, either as to the existence

of the disease itself, in the case above related, or that the

bleeding was the sole remedy, I shall, as briefly as possible,

endeavour to establish the certainty of both those facts be-

yond the possibility of contradiction.

To a person who has never seen a case of hydrophobia,

I acknowledge the difficulty, nay, almost the impossibility,

of conveying by words an adequate notion of the disease.

The horrors of that state must be seen to be fully conceived;

but being once seen by a medical observer of any discern-

ment, they are indelibly fixed in the mind ; and I contend

that it would then be highly improbable that he should ever

mistake any other disease for hydrophobia ; or take hydro-

phobia for any of those affections to wiiich it has been said

to bear somy resemblance ;—so deep and so permanent, I

am convinced, would be the impression left on his mind by
the contemplation of even a single case of hydrophobia.

But when I state that my situation as surgeon to the Cal-

cutta Native Hospital, for the last eighteen years, has af-

forded me opportunities of seeing the disease, which have

fallen to the lot of few individuals in any country, and that

no less than seventeen or eighteen cases of it have come
imder my observation within that period, in all of which

both my diagnosis and prognosis (with the single exception

of the latter in the case under consideration) have unhappily

been but too fatally verified, it is not, 1 trust, laying claim

to too great a share of discernment to assert that I conid

not easdy be mistaken in a case of hydrophobia; and that

I should consider my being so as uidikely, as that an ex-

perienced surgeon should ever confound two diseases the

most opposite in their nature, because, to an uninformed

eve, they might both exhibit something of the same ex-

ternal appearance.

Vol. 41. No. 1S2. Jw/ie 1813. Dd Furlhar

;
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Further: it has been usual with me, on the admission
of a case of hydrophobia into the hospital, to send for some
of my medical friend'!, not only that ihey might see a dis-

ease seldom occurriiig in private practice, but that I

might have the benefit of their sngg'-stions in regard to

the treatment. On the pre.'^cnt occasion, the promi^titude

necessary to the practice I had determined to adopt in

the first case that occurred, and its astonishing effect in so

suddenly and effectually subduing the disease, deprived me
o[ the advantage I should now have derived in establishing

the point in question from the concurring tcsiimouv of a

judicious medical friend. But though not permitted to

give direct evidence as to the existence of the disease in the

case above detailed, these gentlemen can yet vouch, that

they were never called by me to see a case of hydrophobia
in which there existed the slightest doubt of the nature of

the disease; and it will hardly be contended that I was
more liable to mistake it in this case than on any former
occasion.

If these facts and reasonings, combined with the account
of the accident ; the lime that elapsed before the appearance
of the symptoms ;—the statement given by the patient of
the commencement of the disease ;—and by his friendsi, aa

to the state in which he ap(>eared before he was brought to

the hospital;—the svmptonjs under which he laboured
U'hen he arrived there;—should all he deenied insufHcient

to establish the real nature of the disease, I confess mvseif
at a loss to conjccinre what species of proof would be ne-
cessary for that purpose. The only defective point in the

evidence appears to be our ignorance whether the dog by
which Amier was bitten was actually mad or not ? and
though this cannot be proved by direct testimony, yet as

it is known that the disease was prevalent among dogs,
about that time, as will be hereafter noticed, it is presumed
that this is an objection of very littie weight. If therefore

any individual, afierdulyconsidcring all these circumstances^
still continue in doubt as to the nature of the disease, may it

not in conclusion be permitted to ask him what it was, if

not hydrophobia ?

That the disease, whatever it might be, v/as removed,
and that almost instantaneously, by bleeding alone, admits,
in my mind, of equally little doul)t.

In Mr. Tymon's successful case, the symptoms only
gradually disappeared, some of them remaining so late as

the tourth day ; and as opium, mercury, and antimony had
been largely used during the whole time, and the patient's

sytein
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system was evidently under the influence of the mercury

before he could be said to be IVee from the disease, an opi-

nion might still be entertained, and actually was so, by

jnany wiTh whom I have conversed on the subject, that

the cure was, afik^r all, effected by the mercury, and not by

the bleeding.

Dr. Berry himself, to whose rare and laudable zeal for

the promotion of useful science, even at ihe period of clos-

ing a long and lionourabie career of public service, the

world is indebted for the knowledge of Mr. Tymon's un-
precedented case of success, alleges that the bleeding " saved

Mason's life by diminishing violent action, and admitting

the effect of medicines that in allformer experience had uni-

formly failed
"

As this notion too corresponds with the most prevailing

theory of the disease—though that theory has not in a single

instance been verified by the success of the practice to which
it gave rise, i consider it of great importance to correct

it ; lest, by still expecting some good from mercury and
opium in hydrophobia, the attention of the jihysiciari

should be diverted from a sufficient abstraction of blood,

—

on which, and on which alone, as far as a single case can
prove any thing, the life of the patient seems entirely to

depend.

That the first bleeding in the case above related, wholly
though not permaiKTitly, removed every symptom of the

disease, was proved, [presume, in the most ample manner, by
the following six remarkable circumstances: first, the removal
of the spasms; 2d, the freedom of respiration

; 3d, the re-

storation of the power of swallowing fluids, and the ab-
sence of horror at their approach; 4th, the desire, instead

of the abhorrence, of a current of air ; 5th, the inclination

for a natural alvine evacuation ; and fith, the power of
sleeping.— All these unequivocal indications of recovery

took place during or immediately after the first bleeding;

and as none of them ever happene;! before to a paliciu in

hydrophobia, except near the close of the mciancholv scene,

when they denote an entire sinking of the powers of life,—

rather than the cessation of disease,— it seems but fair to

ascribe them to a remedy which had never before been
used as it was on this occasion—or, if so, unluckily not at

the time when it was capable of doing good.

When a recurrence of the disease was threatened in

two hours afterwards, the power of the remedy was again
conspicuouslv manifested, and a second bleeding t/c/ t?c//-

e[uium instantly stopped the progress of the symptoms, and,

D d 2 before
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before a single particle of medicine of any kind had been
given, permanently extinguished the morbid condition,

whatever it may be, in which the essence of the disease

consists.

These two points, therefore, appear to be fully proved
;

namely, that the disease was hydrophobia, and that the cnre

consisted in blood-letting alone.

But notwithstanding this unprecedented success, I am
not so sanguine as to believe that venesection will cure

every case of hydrophobia. It is probable that there is a

period in the disease beyond which its curative effect can-

not extend. What that period is, cannot be known with-

out a more enlarged experience. But this very uncertainty

affords only a more powerful reason for losing no time in

resorting to the copious abstraction of blood, upon the very

first appearance of unequivocal symptoms of the disease, as

the delay of only a few hours may prove fatal to the pa-

tient.

In referring to notes which I have preserved of fourteen

cases of hydrophobia, I find that eight of the patients died

within six hours after admission. In these I cannot believe that

bleeding would have done any good. But of the remaining

six, who lived respectively 11, 13, 15, 20, 36, and 49 hours

after admission, it is certainly reasonable to believe that it

might have saved three or four. In a case so entirely hope-

less, however, there could scarcely be harm to the indivi-

dual, from trying it at any period of the disease. And as

it is only by such trials that the real limits of its power caa
ever be ascertained to any useful purpose, it is rather de-

sirable than otherwise that they should be made. One dis-

advantage however, eventually arising from such trials, re-

quires to be guarded against. Tlie medical profession,

taught by innumerable disappointments, admit very cau-

tiously the claims of any new mode of practice to general

adoption. If several patients in hydrophobia, therefore,

should happen to be bled in an advanced stage of the dis-

ease, and die,—as they inevitably would do whether they

had been bled or not,—such cases would be quoted against

the new practice as failures, and might tend so far to bring

the remedy into discredit, as to prevent its being used even

in cases where it might have proved the certain incans of

saving life.

I am the more desirous of noticing the unfavourable effect

upon the adoption of the new practice, which may eventually

arise from bleeding at too late a period of the disease, and
of entering a strong caution against the hasty rejection of

the
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the remedy from such instances of failure, in consequence

of the circumstance having very nearly happened to myself

onlv three days before the occurrence or the case of Amier.

On Saturday evening, the second of May 1812. a native

of Arracan employed in Calcutta as a cook was brought

to the hospital labouring under syn)ptoms of hydrophobia.

I went to him that moment, with the full determination of

putting in practice the plan that had succeeded in the hands

of Mr. 7'ymon; but I found that the unfortunate sufferer

had been ill, according to the account of his friends, for

56 hours. His pulse was imperceptible, his skin cold,

and his featuies sunk. I therefore got him to swallow 100

drops of laudanum, which he effected, as frequently hap-

pens, with s;reater ease than is usual in an earlier stage of

the disease 3 and T ordered an enema with 300 drops. The
patient was dead in half an hour. Now what I wish to

impress upon the mind of the reader is—that if, in this

case, thedi?.a-e had been somewhat less advanced, the pulse

still pe,-ccptit.>le, and the strength less 3unk, I should cer-

tainly have hied the patient ;—which at such a period could

scarcely have prevented death : it would more probably

have appeared to have accelerated that event ; anfl, if so,

might consequently have had the effect of preventing my
pushing the bleeding in the case of Amier to the extent

necessary to the cure. I must therefore here insist, that

numerous failures in an advanced stage of the disease will

form no just ground for the rejection of a remedy which

has been so incontestablv proved to have cured the disease

when used at an earlier period. As well might the practi-

tioner reject bleeding in the commencement of peripneu-

mony or enteritis in a robust athletic patient, because in

each disease there is a period after which the detraction of

blood, so far from curing, would serve only to hasten the

fatal event.

Nothing, however, can fix the real value of the remedy

but experience. It is highly desirable that this may be

speedily obtained ; and as the disease does and must very

frequenilv occur in this country, whether we possess the

means of curing it or not, we cannot doubt that but a very

short time will elapse without further trials of this remedy;

and it ma\' be presumed that the medical practitioners, who
are so widdv distributed throughout India, will fairly and

circumsiaiitially communicate to the public the result of

their experience, whether attended with success or not.

It may be necessarv to observe, however, that merely

opening a vein and drawing a considerable quantity of

D d 3 blood
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blood is not the practice. The vein must be opened by 3.

large orifice, the blood quickly evacuated, and allowed to

flow, without regard to measurement, ad animi deliquium.

Nothing hss than this is capable of at once arresting the

progress of the disease, relieving the spasmodic affection of

the heart and arteries, suj)pressing excessive sensibility and

irritability ; and, in short, of admitting the restoration of

that due balance of action and influence, both in the cir-

culating; and nervous systems, on which the continuance of

life and health seems to depend.

But I lav no stress on this or any other pathology of the

disease. Well authenticated trials of the remedy in an
early stage of it, arc what I desire to see. If it fails in

many of these, when used in the manner above proposed,

within twenty-four, or, to speak with some latitude, thirty

hours of tiie conniiencenient of the symptoms, I confess \

shall feci much disappointed ; and not a little mortified, to

be obliged, after such fair prospects, to reject a rertiedy,

which has effected twice, in the short space of seven mi)nths,

what was scarcely ever effected before; and to class it with

that useless farrago of remedies and practices, which, though
used hundreds of times, and for a series of years, have

never once been known to accomplish a cure of hydro-

phobi I.

With respect to the subsequent treatment of the patient,

it is scarcely necessary to make any remark- The case

clearly shows that for the hydrophobia no subsequent treat-

ment was required. But as this and many other cases on
record show a great disposition to disordered and excessive

action of the liver, it may perhaps hereafter be found useful

to administer mercury both as an evacuant, and to the ex-

tent of affecting the mouth, with or without opium, ac-

cordiuii to circumstances.

it is usual, when new and successful expedients are first

promulgated, to wonder why they never were thought of

before. In conformity to this habit, I have frequently

within the last ten days been asked why, in a disease so

often proved incurable by other means, bleeding was not

before tried ? The fact is, however, ttiat bleeding has often

been tried. But owing, probably, to the evacuation not

being pushed far enough, when used in an early stage of

the disease—or 10 the period for its beneficial employrnent

having elapsed before it was resorted to—the relation of the

cases \n which it was used afforded little or no encourage-

ment to further trials; while the theory that has prevailed

foir nearly a century in regard to the nature of the affection,

and
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and its classification with diseases of the nervous kind,

accompanied hy great debility, tended directly to discourage

all lowering plans of cure, and to point out antispasmodics'

and tonics as the only resource In hydrophobia.

Dr. Mead, who was very confident that he had found an
infallible preventative of the disease, in a little liverwort

avd Hack pepper, aided by bleeding and cold bathing before

the eoninienccnjenl of the course of medicine, says, " as to

all other ways of curing the iiydrophobia, I own I have not

been so happy as to find any success from the many I have

tried. Bathing at this time is ineflectual. I have taken

away large quantities of blood ; have given opiates, vola-

tile salts, &c. &c. &c.—All has been in vain, because too

late." Notwithstanding his disappomtment, he still con-

cludes, " if any relief could be expected in this desperate

state, I think it would be from large bleeding even ad animi

deliquiujii, before the fibres of the membranes have lobt their

naturalforce by convulsions. But after all it will generally

happen, that (as the Greeks said upon deplorable cases)

* Death will be the physician that cures.'" This, though
a recommendation, was certainly no cfreat encoura";ement

to blood-letting.

The doctrines of Boerhaave also led him and his pupils

to recommend and practise bleeding in hydrophobia. The
celebraied Leyden Professor savs, " the distemper is to be
treated as one highly inflammatory, upon the first appear-

ance of the sians which denote its invasion, bv blood-letting

from a large (irifice, continued till the ])atient faints away;
and soon after bv enenuita of warm water and vinegar,"

8cc. &c. and he adds, " that this practice is supported by
some small number of trials." But the particulars of this

successful practice are not oriven.

I find, however, a trial of it at Edinburgh, more than

60 years ago, by the late Dr. Rutherford, a pupil of Boer-

haave's, who took away gradiialli/ sixty-six ounces of blood

from a patient \\ ho had already hecn bled the same morn-
ing. As this patient lived forty-eiiiht hours after the large

bkedina, it is probrible that it was used somewhat early in

the disease, and should, therefore, it may be said, have suc-

ceeded. Why it did not, it is impossible now to tell ; but

I am persuaded the circumstances attending its tailure had

great weight in deterring others from pursuing the plan re-

commended by Boerhaave, and in giving an entirely dif-

I'erent direction to the practical views ol physicians on the

subject of hydrophobia.

On the failure of bleeding in this case, Dr. Rutherford,

Dd4 who
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who then with great reputation filled the practical chair

of the most celebrated school of medicine in Europe, can-
didly retractL'd an opinion which he had learned from
Boerhaave, and which had directed the measures he took.

He declared in his public lectures, that " he was convinced
now, that the hydr()|)hobia is a spasmodic and not a high
inflammatory disease ; that though bleeding may be use-

ful in preventing furiousness, neither tha; nor the proper

antiphlogistic method is to be depended upon as the pro-
per cure of h\drophobia; that in such cases, after bleeding

once or twice, he would order sal succini, musk, opium, and
perhaps blisters." Thus, at once sending abroad into all

parts of the world the opinion that large bleeding was use-

less in hydrophobia, and inculcating the use of antispasmo-
dics onlv.

Dr. Cullen says scarcely any thins: on hydrophobia,
furtlicr than that his chief reliance would be on n)ercury.

Macbride asserts that " Doctor Nugent was the first that

pointed out the true nature of hydrophobia—which before

his time was generally considered as an inflammatory dis-

ease. Di. Nugent's patient was largely bloodedy and took
moreover large quantities of musk and cinnabar as well as

opium ; and toward the close of the cure opium was given

along with camphor, musk, and assafcelida. But the opium
is luJiat we are chvfiij to rely on" Thus again withdrawing
the attention oi the practitioner from the large abstraction of

blood, to which the cure in this case was most probably to

be a>scribed.

It is needless to multiply quotations to prove, that nearly

the same opinion of the disease, and the remedies most ap-

plicable to it, have prevailed with little variation up to this

day, with the single exception perhaps of Dr. Rush, who
in consequence of his peculiar notions about inflammation,

but which do not seem to be countenanced by the appear-

ance of the blood drawn from hydrophobic patients, again

inculcated the necessity of blood-letting.

Finding therefore so many authorities against bleeding

in hydrophobia—and not a single cure ascribed to it, ex-

cept those mentioned in a vague way by Boerhaave—it is by
no means surprising, that it should for more than half a

century scarcely even have been thought of as a remedy in

this disease. I am aware that it has sometimes been used

as an auxiliary, when the pulse has been full and the

strength great, in order to render the patient more ma-
nageable. But as it has till lately never been ernployed as

the remedy of sole dependence, nor applied in the manner
necessary
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necessary to produce a decided effect upon the disease,

I confidently trust that its faiKire nearly up to the present

dav, will not be considered as militating against the

expectation of success which I think we are now fairly

entitled to entertain from its future employment.

It is at anv rate highly encouraging to know, that, in the

only three cases in which it has been trusted to as the-

principal or the sole remedy, it has succeeded to our ut-

most wishes.

The first case is that by Dr. Burton, in America, which

was suggested by Dr. Rush's lectures, and was published

about seven years ago in different periodical works. But

unfortunately, in consequence of the case not being very

accurately related, and its beine; combined with some fanci-

ful theory, it de^cs not appear to have been acknowledged

as a clear instance of hydrophobia ; and the benefit which

might otherwise have been derived from it was wholly lost

to the world. Whether it was actually a case of hydro-

phobia or not, is not now worth disputing, being in pos-

session of Mr. Tvmon's case, and of ihat which has given

rise to these already too greatly extended remarks.

I cannot, however, conclude witliout saying a few wordsJ

on the practices which have been principally in use up to

this time. Never having seen Dr. Nugent's case, the only

instance of well authenticated recovery from hydrophobia

with which I was acquainted, previous to these three, is

one related by Dr. Shadwell, in the Memoirs of the London
Medical Society, in which, on the authority of a Greek

manuscript, oil was used both externally and internally.

Relying on this exainple, I gave oil a very fair trial in se-

veral of the first cases that fell under my care. But al-

though I often got the patient to swallow a considerable

quantity of it, and applied it frequently by enema, as well

as to the skin by almost incessant frictions, it never ap-

peared to do the least good. I therefore abandoned it.

I have subsequently used every mode of treatment that I

have ever heard or seen suggested, with equally little suc-

cess, except arsenic, which, though with no better hope,

was to have been my next trial, had not Mr. Tymon's case

fortunately occurred, to point out the practice which has

already so well iusiiliedthe confidence reposed in it.

On those occasions, besides the full tri^il given to oil, I

used opium to a oreat extent, in evcy p.)?»"ibic way; mer-

cury, musk, camphor, blisters, galvanism, and enemata of

laudanum and intusion of tobacco, all to no purpose. No-

thing ever alleviated a symptom except the two last, which
certainly
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certainly did lesst n the spasms ; and therefore, when bleed-

ing may hereafter be used too late to succeed, I would re-

coiDniend them as remedies, capable, thcn^h not of pre-

venting death, vet of allowing the fatal event to take place

With less suiTcring to the unhappy patient than any thing

else with which I am acquaimeu.
On the recommendation of Dr. Bardsley, of Manchester,

a gentleman who has with unwearied zeal endeavoured to

investigate the nature of hydrophobia with a view to the

discovery of its cure, I also gave a very fair trial to volatile

alkali. Contrary to all expectation, I succeeded in getting

into the stoniach no less than three drams of carbonate of

ammonia made into boluses witli crumb of bread. But
the event was unhaftpily just the same as in all former

cases.

Dr. Bardsley was led to this suggestion by the perusal of

Mr. Williams's cases of recovery from the bite oi cobra

de ccpello hy means of caude luce, and he endeavours to re-

comn;end its adoption by the folUnving observation :
" surely

in the treatment of so fatal a disease a? canine madness, it

is proper to adopt anv method of cure founded on rattOiNAL

PRINCIPLES, yinalogy under these circumstances seems to

he our surest guide."

It is melancholy to relate, that though hydrophobia has

been unusually frequent in England of late years, and many
Gases of it have been treated by the most eminent practi-

tioners in London, both in hospitals and private )iractice,

yet not a single case of recovery is recorded. Dr. Parr,

author of the Sledical Dictionary, published lor the express

purpose of exhibiting the state of medical science up to the

present time, afier telling that every thing has been tried,

and that every thing has failed in effecting a cure, consoles

his reader by acquainting him wilh the infallibility of

cutting out the part as a preventive, adding em.phatically, in

Italics : "Iw, short, full, effectual and complete excisi.on

of the wounded part is the only certain means ofreliej ; axd
THIS IS certain." But still leaving us in the same hope-

less condition as to any means of cure after the disease has

actually taken place.

Dr. John Hunter concludes a most able paper on the

history of the disease, and the trials made for its cure, with

these words: "after the symptoms of hvdrophobia have

appeared, no mediciiie or remedy that has hitherto been

used has relieved, much less cured, the disease." And finally,

A well informed anonymous writer, in the Medical An-
nual Register tor IS08, after presenting a bketch of the

practice
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practice that had been pursned in London during that year,

and noticing the failure of every expedient, sums up his

history with this opprobrious sentence : '' On the whole,

therefore, we may be considered as ren)aining in the most

entire ignorance both of the nature of the disease, and of

the method of cure, or even of palliating a single symptom."
Such was the diisheartening lang\iage universally held on

the subject of hydrophobia. I humbly trust that it can be

held no longer ; that the case above related, coming so soon

after that of Mr, Tymon, entitles us to indulge more ani-

mating views for the future ; and that it will not be long

before additional experience shall serve to confirm the hope,

which seems now to rest on so promising a foundation,

that a remedy has at length been discovered for this hitherto

uncontrollable disease.

It is mortifying to the pride of science to acknowledge
it,—but if further trials of bleediniz; ad dcHquiuw, shall con-

firm its power of curing iiydrophobia when used early in

the disease, it is nevenheless impossible to conceal that

this solum el unicum rtviedium has apparently been hitherto

overlooked in consequence of an overweening fondness for

system, which led medical writers to class hydrophobia
with diseases of the nervous kind, and to dwell particularly

on its resemblance to tetanus. That disease being consi-

dered as highly asthenic, blood-lelting, perhaps without
Bufficicnt reason, has been thought inadmissible. Anti-
spasmodics and tonics have been employed in all quantities

and forms ; and though by such remedies scarcely one case

of tetanus in fifty has ever been cured, the same treatment

has been rather preposterously it should seem, transferred

to hydrophobia.—because, under siich hopeless circum-
stances, analogy has been said to be our surest guide.
WIr.lber has it guided us ? Never certainly to a single cure
of hydro[)hobia.— It may perhaps with greater truth be
said to have been an igimjaliius, which has served to lead

Its into difficulties and dangers, rather than to conduct us
into the salutuary path of curative science; and that, per-
haps, in more diseases than the one under immediate con-
sideration.

After expressing so little respect f(;r analogy, the pro-
fessed guide of physicians, in the treatment of hydrophobia,
ghall I not be accused of inconsistency, or of indulginf!; in
notions of too speculative a nature, if I ojffer a hint Uiat
some use may yet be derived from this fitvourite analoev,
by pursuing it in an opposite direction ; and if, instead'of
applying to hydrophobia the treatment which seldom suc-

ceeded



428 Description of an annular Saw

,

ceeded even in tetanus itself, we now transfer to tetanus,

and peihaps to oilier diseases of the same kind, the practice

which has hccn inconsle^tahly proved, in tv\() instances at

least, if not in ihrce, to have been successfully employed
in hydrophobia ?

Almost all authors have spoken of this analogy, and

some have 4!;one so far as to affirm that tetanus may be

easiv mistaken for hydrophobia. I confess mvsell to be

of a different opinion ; being fully persuatled that no per-

son who has often seen both diseases could ever mistake

the one for the other, and that for the following reasons:

first, in tetanus the lower jaw is immoveably fixed, and the

patient speaks by the motion of his lips only, with a hissing

kind of noise;—whereas in hydrophobia the lower jaw is

moveable to any degree ; and is in fact, in the exacerba-

tions, almost in perpetual motion, often resemblinii the

action of hawkine, or retching, for the purpose of bringing

forward and expelling the viscid saliva which constantly

collects about the fauces
;—atid in the second place, that

though the swallowing of fluids may be difficult or im-
possible in tetanus, and the attempt even accompanied with

convulsions of the face, throat, and chest, yet the obstacle

is confined to the actions connected with deglutition alone,

and the name, the approach, and the touch of fluids, have

never in my experience thrown the patient into the agony
of horror, distress, and despair, which is invariably wit-

nessed in hydrophobia.

Asiatic Mirror, May 20, 1812. J. S.

LXIV. Description of an annular Saiv, colcnlated to cut

deeper than its own Centre. By Mr. Thomas Machell,
Surgeon, IVohinghairijnear Durham*

,

Sir,— 1 TAKE the liberty to solicit you to lay before the

Society of Arts, &:c. an instrument which I presume will

facilitate several operations in surgery, and which T have

named an annular saw. It is particularlv well adapted for

the division of cylindrical bones, surrounded bv muscles,

blood-vessels or nerves, and with less injury to those parts

than by any other instrument in present use.

In operations upon the cranium it has the superiority

over the trephine, and Mr. Hay's saw, as it can be applied

* From Transaclions of the Society for the Encoitragement ofArts, Manufac-
tures, and Comvierce, for 1812. The gold medal of the Society was
Toted to Mr. Machell for this communication.
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to the cranium in every form or posture, and remove any

depressed [)ortioii of bone with the greatest safety and speed.

IVIr. Chne and Mr. Whatley have seen the instrunieni, and'

expressed their opinion that it would be found a very use-

ful in-tr;an)ent in many operations.

My business as a surgeon, and pressing avocations in the

country, prevent nie from staying more than a few days in

London. I should therefore esteem it an additional favour

if the Society would soon take it into consideration, that

I may personally explain its use.

The principle of this machine will be found useful for

many mechanical as well as surgical purposes.

I am, sir,

Your humble servant,

London, March 24, 1812. ThOMAS MaCHELL,

To C. Taylor, M.D. Sec,

Reference to the Engraving of Mr. Thomas Machell's
annular Saw, ivhick cuts beyond its own Centre. Plate X.
fig. 1,2,3,4,5.

Fig. 1, is a view of the saw, its frame, and the wheel-

work which actuates it ; fig. 2, is an edge view of it ; fig. 3,

is a view of part of the interior work, and figs. 4 and a, a

detached view and section of the saw itself.

In fig. 1, AB represents a solid arm or rod of iron,

which supports the whole instrument : this rod is filled up

in such a manner, that it can be moved in any direction

either to raise or lower it, to move it from right to left, or

to lengthen it out endways, so that the joint B at the end

of it can be placed in any possible situation within certain

limits: this joint connects another piece D with AB, and
at the end of this is a joint E, the motion of which is at

right angles to the former joint, and it attaches the saw
frame FG to it: this frame, see also fig. 2, contains a

toothed wheel H, which is turned round by the hantlle 1,

and by its teeth actuates a smaller wheel concealed within

the frame, but its dimensions are shown by the dotted cir-

cle described round the screw o, which is its centre pin :

this wheel tnrns another, /', (sec the section, fig. 3.) and
this moves a third wheel, c/, which has a circle of six pins, t;,

projecting Iroin its face, and these turn round the saw K,

by entering into notches made in its edge, so that it is ac-

tuated by its circumference instead of its axis, as is the ca&e

with ordinary circular saws ; its construction is explained

by figs. 4 and 5, in which K is the ring or annular saw,

the
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the insiJc of the bole through it being, as shown in fig. 4,

turned out concave, in the latter rather larger than the

edges, somewhat like the riin of a.spectacle iranse ; then

ibe internal circle M, being accnrately fitted into it, is

swelled or bulged out by means of a taper mandrcll, driven

into the hole in its centre to such a size that it will fill the

outer ring or circle exactly, in the manner of fig. 4, and
then it cannot get out of its place sideways, because the

interior circle exactly fills the groove or hollow parts formed

round within side the annular saw K : this in'u-rnal circle

M thus becomes the axis on which the saw turns. The
circumference of the saw, as shown in fig, 5, is notched all

round with fine teeth, which perform the cutting, and at

intervals it is cut with deep notches, into which the pins

on the face of the wheel c are received, and act upon the

ring so as to turn it round : the interior ring M, or axis of

the saw, is supported by being screwed to a piece of iron,

N, which also carries the centre pin of the wheel </, and is

itself screwed to the inside of the brass plates FG of the

frame, by the screws shoivn in fig. 1. W is a handle to

guide and direct the saw, moving it upon its several joints

Band E into any required position; o is a spring which

in certain positions balances the weight of the frame FG,
&c. depending upon the joint B : P, figr. 2, is a gauge con-

sisting of a flat slip of iron, PS, which is fitted to the

underside of the frame; it has a groove formed in it through

which a screw passes, and the nut O will fasten it at any
required point ; it is moved sideways by the screw R, and

adjusted to advance to any required distance towards the

extreme end of the saw : its use is to regulate the depth to

vv'bich the saw shall penetrate in cutting.

1 he very singular property of this annular or circular saw,

in cutting deeper than its centre, renders it likely to prove

of great utility in a variety of surgical and mechanical ope-

rations.

LXV. On the Chanrres of Colour produced ly Heat in

coloured Bodies. By M. Gay-Lussac*.

JL HE various colours presented by the different bodies of

nature present variations in their shades, and frequently

pass from one tint to another when they are exposed to a

certain temperature. There would be nothing remarkable

in these changes, if they were owing to a chemical altcra-

* Aanales di: Chimii, .-ug'ust 1812. No. 248, p. 171.

tion

;
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tion ; but I shall only regard those here, which, being sub-

ordinate to the intensity of heat, cease to take place imme-
diately when the temperature resumes its primitive state.

I shall divide this memoir into two parts: the first will

contain a detail offsets, and the second their relations with

other phsenomena.

First Pj^rt.

I ought to premise, that in the following experiments I

have not taken an exact account of the temperature to which
the coloured bodies have been exposed. I generally con-

tented myself with heating pieces of porcelain upon burning

coals, and afterwards throwing coloured bodies upon them:
sometimes however I exposed them upon an earthen plate

at the heat of the sand-bath, but never lower than 100°, or

higher than 400°. Lest I should inaccurately define the

various changes of colour produced by heat, I requested

M. Mcrimee, who is well versed in the colour business, to

be present at my experiments, and to write down the re-

sults with his own hand, I cannot do better, therefore,

than faithfully republish the notes which he took upon that

occasion.

Experimeiit 1.

—

Chinese Vermilion.

Its colour is not a pure red : it contains yellow. On ex-

posing it to the heat of the sand-bath it became deeper, and
assumed the carmine shade.

Experiment 2.— Oxide of Mercury obtained ly the Calcina-

tion of the Nitrate (f Mercury.

Its colour is orar)ge. At the temperature of 100° it as-

sumed a decpish red, and approached the colour of com-
mon cinnabar: at a stronger heat it became of a fine cin-

nabar red, and at a still stronger heat about 300° it passed

to the violet colour, first assuming a blue colour. The
colour of this oxide being orange renders it capable of

passing to a brilliant red, but not to a Une violet*.

Experiment 3.

—

Red Lead.

It presents nearly the same phaenomena with the oxide

of mercury ; but, as its orange colour is finer, heat makes
it assume a more brilliant red. The violet colour which is

develojied in it afterwards is not finer than that of the oxide

of mercury.

• When we pound this oiide of mercury, it takes an olive yellow shad*
deeper than its primitive colour, at.d whicli is developed tlic l)etier, the
more the oxide is pounded. This ue\y colour gees deej_)er wlien heated,
and bucomet of a cuinamon colour.

Expery-
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Experiment 4

—

Nitrate of Cobalt slightly dried.

This salt, which when cold is of a wine red, becomrs
blue the instant its temperature is a little raised: wlien
cooled it resumes its primitive colour, and thus passes suc-
cessively from one tint to another, when we varv its tem-
perature, independently of the influence of humidity.

Experiment 5.

—

Red Sulphuret of Jrsenic.or Realgar.

When in the mass it is red : but when it is pounded it

has an orange colour mixed with a chesnut red. On ex-
posing ii to heat, it takes the colour of colcothar.

Experiment 6.— Glass of Antimony

.

It presents when pounded an orange yellow colour

clouded with a good deal of gray. At a heat of about 400*
it assumes a brownish red, as if it had been mixed with the

red oxide of iron.

Experiment J.— Oxide of Bismuth prepared hy decomposing
the Nitrate of Bismuth by Heat.

Its colour is a dirty white mixed with a little orange yel-

low. On gradually raising its temperature, it becon)es of

a very tine yellow, and passes progressively to the chesnut

red : upon cooling it resumes its primitive colour. We
ought to remark, that it does not pass by the pure orange:

thus the red lint which it acquires is not a pure red, but

that of the rust of iron.

Experiment 8.

—

Oxide of Tin prepared with Nitric Acid^

aiid calcined.

Its colour is similar to flowers of sulphur sullied by a

little gray. When heated it assumes a yellower shade with

a little red.

Experiment Q.

—

Oxide of Zinc.

Upon calcining nitrate of zinc exempt from iron, an

oxide was obtained which when cold is of a straw colour:

a heat of about 300° gives it a colour like that of Naples

yellow. At a higher temperature the shade is yellower, and

compared with that of the chromate of lead is greener, and

more intense.

Experiment 10.

—

Flowers of Sidphiir.

The first staoe of heat produced a more lively yellow, in

which we remarked the gray tint which accompanies this

colour. When they began to fuse, the shade became olive

yellow, and the colour increasing it became red.

Experiment 1 1 .

—

Yellow Sulphuret ofArsenic, or Orpiment.

We may regard this colour as the purest which mineral

substances
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snbslances can furnish. When exposed to heat it is at

first orange, and afterwards takes the red colour of the oxide

of iron.

Experiment 12.

—

Turlith Mineral.

Its colour is of a very fine yellow resembling the ranun-

culus^ when heated it becomes of a brick-red colour.

Experiment 13.

—

Chromate of Lead.

When cold, it is of a very fine yellow mixed with a lit-

tle orange. Upon heating it, it passes to the orange, but

does not become so brilliant as might be expected.

Experiment 14.

—

Muriate of Iron at the Maximum.

lis natural colour when it is concentrated is of a fine

yellow, but wbeij applied in a thin layer its colour is that

of broom flowers a little sullied. On raising the tempera-

ture it assumes a chesnut colour. Red therefore has been

added to its primitive colour.

Experiment 15.— Green Oxide of Chrome.

When projected upon a piece of earthen ware almost

red hot, it becomes of an olive colour, as if wc had mixed

a hltle colcothar with this oxide.

Experiment l6.

—

Liquid Muriate of Copper.

This salt was of a greenish blue similar to what is called

water-green. When heated, but not so as to evaporate its

water, it becomes of a fine green, as if it had been made

briirhtcr with gamboge: when cold it resumes its ])iimitiva

colour. If we concentrate it more it retains, when coid, a

fine green colour, containing however less yellow tliau

when it is warm. On evaporating it again, it becomes ot a

dirty ochrey yellow. We may obtain tliis colour by mixing

a little orange colour with the fine green colour which it

had formerly.

Experiment 17.

—

Highly concentrated Nitrate of Copper.

When cold it is of a pure blue, and docs not appear to

contain any green. When heated it becomes of a blueish

green, as if alitilc gamboge had been added to the solution.

Experiment 18.

—

Azure. *

When exposed to a heat of 400" it is altered to gray, as

if a little orancc colour had been added to it.

Experiment 19.

—

Protoxide of Copper.

When cold it has a grayish tint mixed with brownish

red, which makes a dirty violet with gray. With heat it

Vol.41. No. 182. June J 813. "E e becomes
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becomes gray like charcoal powder : in this way it assumed
a blueish shade.

Experiment 20.

—

Deutoxide of Copper,

lis colour is a deep gray conlainina; a little brownish red.

On exposing it to heat, it becomes blacker, which proves

that it has taken from the blue which has neutralized the

red and the yellow.

Experiment 21.

—

Deutoxide of Iron.

It is of a gray colour, retaining very little of the brownish

red. Heat produces blue, and its colour becomes of a purer

gray, which by opposition makes the former appear redder.

Experiment '22.— Peroxide of Antimony ; Pearl Powder

of Kerkringius.

Its colour is a bright white, like white lead. When heated

it takes a slight shade of dirty yellow or yellowish gray..

We obtain a similar effect with the volatile oxide of anti-

mony, but in a feebler degree.

LXVI. Researches vpon the Ht'at developed in Cmnhustion^

and in the Condevscilion of Fupuurs. Read before iheFrench

Institute on the 24th (f February and 30th of November
1812. By Count Rum ford, F.R.S. Foreign Associate

of the Imperial Institute of France j &v. &ic.

[Continued from page 297 ]

§ V. Heat developed in the Combustion of Spirit of IVine

and Alcohol.

JOlS the constituent parts of these inflammable liquids may
be regarded as well determined, by the results of M. de

Saussure's excellent work, 1 undertook a second time to

exammc them, wuh a view to what were the quantities of the

heat which are developed during their combustion. I had

begun this business five years ago; but after having made
a considerable number of experiments, I abandoned it on
account of the great difficulties which T met with ; but the

instant I found means to make my apparatus more perfect

I recomirienced.

Before giving the details of my experiments, I ought to

say a few words upon the difficulties which attended the

enterprise, even since I possessed my new apparatus, and

upon the means I used to surmount them. There were

even dangers to which I was exposed, which it is necessary

I should



in Comlustion, and i7i the Condensation of Vapours. 435

T should detail, in order to caution those who undertake

the inquiry.

When i made experiments with highly rectiHed alcohol,

and parlicularly with ether, 1 found it very difficii't to pre-

vent a remaikable jiart of" these volatile liquids from escap-

ing in vapour from the mass of the liquid which remained

)ti tlie lamp. I constructed a small lamp in the form of a

round tobacco box, with a beak rising from the centre of the

circular plate which forms the top : and upon this I fixed a

small reservoir to contain cold water, intended to cool the

beak, and prevent the heat from descending to the body of

the lamp: but this precaution was not sufficient when I

burnt ether, as I learned to my cost. Although the re-

servoir was twice as large in diameter as the lamp, and it

was filled with cold water, this water was so heated in a

few minutes that there was an explo:^ion of ether in the

state of vapour which look fire in the open air, and burned

with a flame which touched the cieling, threatening to set

tire to the house.

Rendered cautious by this accident, I constructed a new
lamp, much smaller than the former: it was only an inch

in diameter and three-fourths of an inch in depth, and its

beak, which was only two lines in diameter, was three-

fourths of an inch high. In order to keep this small lamp
cool while it was burning, it was placed in a small tub, and

kept constantly submerged three lines below the upper ex-

tremity of its beak in a mixture of water and pounded ice.

These precautions were sufficient to prevent explosions,

hut did not prevent the evaporation of the ether or of

the alcohol. I was convinceil of this fact by observing,

that always, when I made iwo consecutive experiments

without filling the lamp afresh, the alcohol constantly ap-

peared weaker in the second experunent than in the first.

It was not difficult to account for this phaenomcnon : the

most volatile, antl consequently the most combustible parts

of tins liquid beinsi dispersed in vapours in the interior of

the lamp, found means to escape at the beak, with part of

t!ie liquid which had pas?ed through the wick, leaving the

alcohol which remained in the lanq) scn.-ibly weakened.

In order to renudv this iniperlcction, I constructed a

third lamp, which I have presented to the Class. It is

made of copper, and has the form of a small cylindrical

vase an inch and a half in diameter, and three fourths

of an inch in height, swelleil a little at top and hermetically

c!f)sed by a sto|)per ()f copper, wliich beinv^ ground with

CMnery is wedged into the neck of ihtr vessel.

ii\ e 2 Thi?
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This stopper is pcrtbratcd at its axis by a small vertical

hole, which is vvliolly closed or partly opciucl, when re-

quisite, bv means of a small vice with a copper nut.

A small pipe about a line and a half in diameter, and two
inches six lines in length, issues horizontally from the

sides of this vase, and very near its bottom. At the

distance of an inch and four lines from the vase this pipe

forms an elbow, and afterwards ascending vertically forms

the beak of the lamp.

This small pipe is very thin throughout, except at its

vpper extremity, where it is thicker, in order to give it a

form convenient for receiving a verv small cylindrical ex-

tinguisher five lines high by three and a half in diameter,

intended to close the beak hermetically, without touching

or deranging the wick at the instant the lamp ceases burn-
ing, and to keep it constantly shut when the lamp is not

burning.

Without this precaution, in experiments made with
ether, so great a quantity of this volatile liquid would
escape in vapour, by the beak of the lamp, during the time

taken up in weighing it, that there would be no way of de-

termining the quantitv burnt.

To support the beak of the lamp, it is stayed by two
pieces of cop|>erwire, which proceed in a horizontal direc-

tion to join the body of the lamp to which they are soldered.

In order to keep this lamp constantly cold, as well as

the liquid which it contains, it is placed in a small tub

and entirely covered, excepting the extremity of its beak
and that of its mouth-piece, by a mixture of pounded ice

and water.

When we weigh the lamp, it is taken out of its tub, and
care is taken to wipe it vteil with dry linen before placing

it in the scales.

When the lamp is lighted, we must not forget to open
a little, and but a very little, the vice which forms its stop-

per, after it has burned hvo or three minutes j for without
this precaution it might go out.

As the small horizontal pipe, by which the liquid which
is burnt passes from the reservoir of this lamp to reach its

beak, is always filled with the liquid so as to have no com-
munication with the vapour of the liquid which is di-

spersed in the upper part of the reservoir, this vapour can
no longer escape 1 y the beak of the lamp, as it did before

I contrived the method ot preventing it.

If I have given a very minute description of this lamp, it

3ppeared to be necessary to spare those who wish to repeat

my
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my experiments, or to make others similar, all the difficulties

which r had to surmount before discovering the means of

governing the combustion of inflammable liquids which
are very volatile.

As the apparatus which T used in my experiments is now
well known, it will he easy to follow th.-iir details, and ap-
preciate their* results. I shall endeav/nir to describe them
with precison, but at the same time as rapidly as })os3ible.

After laying in a stock of common spirits of wine and
alcohol of different degrees of purity, I determined with
the greatest care their specific gravity at the ten.perature of
60' (Fahrenheit), taking that of the water at the same tem-
perature = 1000000. 1 made choice of this temperature,

in order to determine afterwards with more facility the

quantities of water which each of these liquids r)ught to

contain, according to the tables which were formed from
the results of the experiments of M. Lowitz.
By the following table we shall see the specific gravity

of each of these liquids, and the quantity of pure alco-

hol of Lowitz, and of water, w hich it contains.

Kind wf Liquid.
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alcohol which is found in one pound of this liquid ; then

*o'^"t|-t= ^7*538 pounds, which is the measure t)f the heat

developed in the combustion of one pound or pjirp alcohol

of Lowiiz^ according to the mean ^e^iult of the experinitnis

made with spirits of wine.

In two experiments made with common alcohol, T had
for the mean result 54*218 pounds of water boiled ; and as

this alcohol contained 0"80'j7 pound of pure alcohol, this

will give for the measurement of the heat developed in the

combustion of one pound of pure alcohol of Lovviiz f.VS-rf
3":67*293 pounds of water heated 180'^ Fahrenheit.

In three experiments made with alcohol at 42° which
had a specific gravity of =817624, 1 had as the mean re-

sult 61-952 pounds of water heated 180° F. with the heat

developed in the combustion of one pound of this liquid.

Accordmg to this result, oiie pound of pure alcohol of
Lowitz ought to furnish a sufficiency of heat in its com-
bustion to raise tlie temperature of 67*57 pounds of water

to 180- of Fahrenheit, for it is |-.^aA|-=:67'101.

On taking the mean between the results of the eight ex-

periments which were made with these three alcoholic li-

quids, we shall have for the measure of the heat developed

in the combustion of one pound of pure alcohol of Lowitz,
67*317 pounds of water at the temperature of freezing

carried to ebullition.

It will be very intcrestinei; w'ithout doubt to know if this

quantity of heat agrees with the quantities of combustible

matters (carbon and hydrogen) which exist in this alcohol :

this is precisely what we shall see.

According to the analysis of M. de Saussure^ one pound
of alcohol of Lowitz contains

Carbon 0*4282 pound
Free hydrogen 0* 1 1

8

Water . . .7 0*4 700

1*

Now, according to the estimate of Crawford, we shall have
Pounds of VS'^ater heated

to ] SO" Fahrenheit.

For the measure of the heat in the combus- 7 04.^- ik

tion of 0*4282 pound of carbon y
And for the measure of that which is fur- "\

nished in the combustion of 0* 101 8 pound V 4 1*738 lbs.

of hydrogen J

Total.. 66-405

The experiments yielded 67*317

It is rare in so delicate an investigation to find so perfect

an agreement between the results of the experiments and

those of the calculation.
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§ VI. Heat developed in the Combustion of sulphuric Ether.

I have already mtntioned the difficulties which I over-

came before being able to regulate the combustion of this

substance in such a way as to render the results of my ex-

periments regular and satisfactory; but I met with stiil

lurther difficulties in the course of this delicate inquiry.

As alcohol is necessarily employed in making sulphuric

<thcr, and as these two liquids may be united in any pro-

portions, it is extremely ditficult, if not impossible, to se-

parate them entirely ; and as both are colourless and limpid,

either when mixed or separate, we can scarcely judge of

the degree of purity of the ether, except by its specific gra-

vity, and even in tiiis way but very imperfectly.

The most highly rectified sulphuric ether which T could

procure, and which I employed in my experiments, was

prepared in M. Vauquelin's laboratory. Its specific gravity

is 72834 at the temperature of 1 G° Reaumur. As that

which was employed by M. de Saussure in his analysis was

only of the specific gravity of 717 at the same tempera-

ture ; by regarding the ether which I employed as being a

mixture of^the same degree of purity with that of M. de

Saussure, and the pure alcohol of Lowitz having a specific

gravity of 792, we shall find upon making a calculation,

that the ether which I employed was a mixture of 83 parts

of ether of the specific gravity of 717, and 15 parts of pure

alcohol of Lowitz of the specific gravity of 792.

On burning this mixture under my calorimeter, after

having brought my apparatus to the highest degree ot per-

fection, I obtained the following results :
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Continuing to inake use of the estimates of Crawford^
for the cjuaniities of heat developed in the combustion of
hydrogen and carbon, we shall see if these estimates are
sntlicient lo account for the heat manifested in these five

experiments.

As the ether employed was a mixture of 15 parts of pure
alcohol of Lowitz, and 85 parts of ether of the specific

gravity of 71 7 at the temperature of 16'' Reaumur, and
consequently similar to the ether analysed by M. de Saus-
sure, we shall begin by determining the quantity of heat
which ought to to be developed in the combustion of these
fifteen parts of alcohol.

As M. de Saussure has shown that in one pound of
I.owilz's alcohol (of the specilic gravity of 792) there are

0'42S2 pound (if carbon and O'iOlS pound of free hydro-
gen, ue ought to find in 0-15 pound ot this same liquid,

006423 pound (if carbon, and 0-01527 of free hydrogen. •

According to the estimate of Crawford, 06423 pound of
carbon ougiit to furnish a sufficiency of heat in its combus-
tion to raise the temperature of 3*7002 pounds of water to

ISO'' Fah.; and 0*01527 pound of hydrogen ought to fur-

nish enough to raise to the s<ime temperature 6'26o7 pounds
of water ; and these two quantities of water making toge-

ther 9-9600 pounds, is the njcasure of the quantity of heat

which must be developed in the combustion of the 15 parts

of alcohol which are found mixed with 85 parts of ether,

in order to form the combustible liquid employed under the

name of sulphuric ether in mv experiments.
Now, as one pound of this mixed liquid has furnished

in its combustion enough of heat to raise to 180^ of Fah-
renheit bO-304 pounds of water; if we deduct from this

mass tlie quantity of water which the 15 per cent, of alco-

hol must heat (= 9-g09), that which remains ( = 70-3431

pounds of water) will be the measure of the quantilv of

heat developed in the combustion of 85 per cent, of ether

of the gravity oi 7 1 7, which exists m this combustible li-

quid.

According to the analysis of sulphuric ether made by
M. de Saussure, we ought to find in one pound of this

liquid (of the specific gravity of 717)
Carbon 0-590 lb.

Free and combustible hydrogen 0-194
Oxygen and hydrogen in the proportions'! n-oir

necessary to form water , J
"

!•

Consequently, we ought to find in 0*85 pound of the

same
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same kind of ether, the followhig quantities of combusti-
ble substances ', viz.

Carbon 0*501 5 lb.

Free and combustible hvdrogen 0- 165

1

We shall now see if these quantities of combustible sub-
stances are suflScient to account for the heat which is mani-
fested in our experiments.

The 0*5015 pound of carbon ought to furnish sufficient

heat to raise 28-S9 pounds of water to 1 80° of P'ahrenhcit

;

and the 0*1651 pound of hydrogen sufficient to heat 67*64
pounds to the same deeree.

These two masses of water form together 96*53 pounds;
but we shall see that the quantity of heat furnished bv the
85 parts of ether in the experiments cannot be greater than
that which is necessary to heat 70-3431 pounds of water to

ISO" Fahrenheit.

As the experiments have been made with the greatest

care, and frequently repeated, and always with very uniform
results; and as the estimates which we have adopted,
with respect to the quantities of heat which are developed
in the combustion of hydrogen and in that of carbon,
have been confirmed so as to leave little doubt upon this

subject : upon investigating the cause of the great ditlerence

between the quantity of heat actually developed in the

combustion of the 85 parts of sulphuric ether burnt in the

experiments which we have examined, and the quantity-

given by calculation, we are compelled, in my opinion, to

admit that there is an error in the analysis of this liquid,

and that it does not contain so much free and inHammable
combustible matter as M. de Saussure ascribes to it.

As it seems to me to be mueh more probable that an
error has been committed in determining the quantity of
free hydrogen in this substance than in dtterm ning the

quantity of carbon, I shall suppose with M. dc Saussurc
that tliere is really in one pound of sulphuric ether (of the

specific gravity of 717) 0*3y of carbon; but instead of
estimating the quantity of free hydrogen in this liquid ac-

cording to the results of M. de Saussure, I shall adopt the

estimate of Mr. Cruickshanks.

This excellent chemist concluded from his experiments,

that in the vapour of sulphuric ether the carbon is to the

hydrogen as 5 to 1.

In the 0*85 pound of sulphuric ether (specific gravity

717) which were mixed with the 0*15 pound of alcohol, in

order to form one pound of the mixed liquid emploved in

my experiments, there were 0*5015 pound of carbon j and

'.UvidiiiL''
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dividing this number by 5, we shall see that tbis carbon

ought to be united wifh O'lOOS pound oF free hydrogen,

instead oF being united with 0*lfi31. pound, as we-shall

suppose according to M. de Saussure.

Let us now see IF, by adopinc; the analysis of Mr.
Cruickshanks with respect to the hydrogen instead of that

of M. de Saussure, the calculation will agree better wiili

the experiment.

We have seen that the quantity of water heated to 180°

Fahrenheit, which represents the quantity of heat which

must be developed in the combustion oF the 0-15 pound
oF alcohol, was 9*9609 lbs.

And that the quantity answering to 0*3015

pound of carbon, which exists in the 0*85 oF

ether, was 28*89

We shall for the present add that which
answers to the combustion of 01 003 pound
of Free combustible hydrogen, which, according

to Mr. Cruickshanks, ought to be found united

to this quantity of carbon in order to form the

ether 4 1
• 1 23

These three quantities of water together are

the measure of the heat which must be deve-

loped in the combustion -of one pound of sul-

phuric ether of the kind employed in my ex-

periments 79'9730
The mean result of five experiments was 80*304.

This coincidence between the calculation and the ex-

periment is doubtless too remarkable to be owing to chance,

but I am ready to prove that it occurred without being

foreseen or expected.

From all these results we may conclude, that one pound
of sulphuric ether of the specific gravity 717 at the tem-
perature of 16^ Reaumur, or of the same species with that

employed by M. de Saussure, this liquid should have fur-

nished in combustion enough of heat to raise to 180°F.
82*369 pounds oF water; viz.

1'hat furnished by "059 pound of carbon 33*989 lbs.

And that lurnishe'd by 0*118 lb. of hydrogen 4S-386

82'369
If the proportion of free hydrogen in the ether analysed

by M. de Saussure was really such as he has determined

it to be, one pound of this liquid ought to furnish a suffi-

ciency of heat in its combustion to raise to ISO^ of Fah-
renheit 113566 pounds of water, viz.

That
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That furnished by 0*59 pound of carbon 33'989 Iba.

And that vvhich was furnished by 0-194091

o hvdrocren . , 79"-'>77

113 566
But r can the less persuade mvself that this hquid can

furnish in its combusticm so much heat, because one pound
of white wax furnished no more than what was sufficient

to heat 94*682 pounds of water to tFie same degree.

According to the analysis of M. de Saussure, 100 parts

of suhphuric ether of the specific gravity of 7 17 at \Q*

Reaumur are composed of

Carbon 59 parts

Hvdrogen 22

Oxvgen 19

100

Supposing that the 19 parts of oxygen are combined with

3'6 parts hydrogen, so as to form with them 21 "6 parts

water, 100 parts of this kind of ether ought to be composed
of Carbon 59

I^ree and combnslibie hydrogen . . j9'4

Consequently, inflammable substances 7S'4

Water . . 2 1 (5

loo

From the result of my experiments, U)0 parts of this

kind of etner ought to be composed f)f

Carbon 51/

Free or combustible hydrogen ... ITS

Consequently, combustible substances 70-

S

Water 2i)-2

1 00
Or, reducing the water to its elements :

Carbon 59
Hydrogen, free or combustible . 1 1*8

Ditto, non-combustible 3*5 1 53

Oxygen 25-7

TOO

According to M. de Saussure's analysis as well as from
the results of my experiments, 100 parts of pure alcohol of

Lowiiz,
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Lovvitz, of the specific gravity of 792, at the temperature
of I©^ Reaumur, are composed of

Carbon 42*82
Free or combustible hydrogen ... lo*18

Consequently, combustible substances 53
Water . , , . , 47

100
Or, reducing the water to its elements, 100 parts of this

alcohol are composed of

Carbon 42'82
Hydrogen, combined and non-

combustible 5*64

Hydrogen, combustible J 0*18 15'S2

Oxygen » 41-36

100
By supposing that water exists completely formed both

in alcohol and ether, the constituent parts of these two
liquids would be, according to the results of our inquiries.

Alcohol. Ether.

Carbon 43- S2 59
Combustible hydrogen 10*18 11-8

Water 47 29*2

1 00 1 00
The elements of water exist most assuredly both in al-

cohol and ether ; but there is good reason to believe that

water doeis not exist in its natural state of condensation in

these tvio substances, neither when they are in a state of
liquidity, nor when, being sufficiently heated, they are trans-

formed into elastic fluids.

When we nsix water with alcohol, there is a considerable

change both in temperature and volume, which indicates a

new arrangement ot" elements, or a chemical action; and
what proves in a still more certain manner that this action

has taken place, the liquid which results from this mixture

may be distilled, i. e. vaporized by heat, and afterwards

condensed.^ without being decomposed t but it is above all

in the little heat which iss developed in the condensation of
the vapour of alcohol and ether that we discover certain

proofs that the oxvgcn and hydrogen which exist as ele-

ments in these liquids do not exist in the slate of water. I

shall recur to this subject again,
[To be continued 1

LXVII. On
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LXVIT. On the Effects of Fumigatiom of Oxymuriatk
Acid in neutralizing the pernicious t^upours lukick exhale

from Barying-places * . By M. Giuard, Engineer

,

Director of the H^ater-lVojks at Paris f.

When in 1784 the bodies were dug up which had been

-buried in the Cemetery des Innocens at Paris, those only

were disturbed which lay three or four feel below the sur-

face, but thtie were pits of more ancient formation lower

down, the bodies in which were not yet consumed, Aa
opening was made to the very bottom of one of these lower

pits, in which the sv)Iid mason-work which supports the

lower basin of the fountain of the Innocents was built.

From this pit a most fetid smell was exhaled, which would
have infected ihe whole neighbourhood if the apparatus of

M. Guyton had nut been resorted to. This apparatus was
composed of four earthen pots, in which were mixed in the

requisite proportions, sulphuric acid, oxide of manganese,

and muriate of soda. The mixture was renewed every

morning when the workmen began their labours, and every

night when they left off, by which njeans the pots were left

all ni^ht in the pt. Nut only were the inhabitants thereby

preserved iVom all annovance, but none of the workmen, of

whom (here were one hundred, experienced the slightest

accident, although the work was executed in the months
of June, July, and August ! 8O9.

In the beginniuii of^he year 1812, the churchyard of the

viliage of Claye, "through which the canal of the Ourcq

passes, was opened j and in consequence of the same pre-

* Annate* (Je Chimie, tome Ixxxlii. p. 281.

\ The serious accidenis ])roduced by cadaverous emanations when buriaK
places are iuc.iutiously opened, are too well known. Dr. Hao;iienot has

published some shocking; instances, and no place has been more remarkable
in this respect than the churchyard of the Innocents. It appears that

durinij the latter years of its existence as a burial-place, no less than 5000
bodies ycre annually deposited there. Ever since 172 1, the inhabitants of

the adjoining houso* had culled the attention of Government to the dan-
gerous eJTects ot this gie.U focus of putrid infection; and in 1765 they suc-

ceeded in obtaining a decree of the Parliament of Paris, ordaininjj its sup-

pression, and the removal of all places of sepulture beyond the barriers.

Notwithstaiiding all this, in 1781, the reports made by order of the

I'olicc, and prc^enf'd to the Academy of Sciences and to the S'ctete de Mede-
cine, proved that the insaiubrity of the atmosphere had so increased as to

occasion repeatedly in the vicinity diseases ot a putrid character, and that

iinimal food recently prepared speedily uncierwrnt a fetid alteration, and
that the walls of the cellars were so impregnitcd as to cause pimplcn in the

hands of those who touched them, accompanied by excoriations. 4:c. These
effects were attempted to be removed .by throwing quick-lime to t!ie depth

of six inclies into the i)its. but in a few days the deleterious gas burst furt^i

*gain.—Note of the Editors of the Ada. de Chimie,

caution
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caution l>eing used, no accident happened, and the inhabi-

tants were not in the least inconinnoded.

The same disinfecting apparatus has been employed in

the works going on in the RueMonlmartre. The qiiarrving

tor the sewers and drains has been carried down to the pits

which were dug in this part of Paris in the reigns of
Charles VT, and Louis XI If. The filih with which these

ancient cemeteries was filled, exhaled an intectious and in-

supportable odour ; but the process of Guy ton being speedily

.applied, no accident happened.

LXVII [. On the Relatinns ofAir to Heat^ Cold, and Mois-
ture, and ike Means of ascertaining their reciprocal Ac-
tion. By J.Leslie, Esq. F.R.S.E. Professor ofMa-
thematics in tile University of Edinburgh *.

X HE various phtenoniena of heat are most easily con-
ceived by relerring them to the operation of a peculiar fluid

possessing extreme activity, and diffused through all bodies."

It constantly endeavours to maintain its equilibrium or

equal diffusion among bodies, and its accumulation in any
substance is generally marked by a corresponding expan-
sion. The extent of this expansion in diflferent bodies

varies as they Iran.-mit heat more or less rapidly, or have
divers conducting powers. Air is found, in like circum-
stances, to expand five times more than alcohol, 20 times

more tlian mercury, 160 times more than platina, and
even 580 times more than glass. The thermometer is an
instrument contrived to measure its own expansions ; but

it can mark only the heat of its own bulb* as affected by
external communication, and any further inferences drawn
from its different indicaiions are njerely the result of some
process of reasoning f.

*' Heat combines with different substances in proportions

widely varied, and depending in each on its peculiar and
intimate structure. In general, it is more copious in liquids

than in solids, and in the aeriform fluids than in liquids.

But still the allotment among the different bodies, appears

to be as various as their distinctive properties. Under si-

milar circumstances, hydrogen gas will hold or absorb ten

times as much beat, as an equal mass of atmospheric air

;

water twice as nuich as olive oil, and three times as much

* Abstracted from " A View of Experiments and Instruments dependiug
•n the Relations of Air to Heat and Moisture."

f See Tilloch's Essay on Caloric, Phil. Alag-. vol. viii.

as
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as concentrated sulphuric acid ; sulphuric acid, again, twice

as much as gla.ss ; and glasrs itself, twice as much as silver,

and (ive times as much as mercury. If a pound of water

heated 30 degrees be poured into another pound of water

at the temperature of itie apartment, the surplus heat will

become equally shared between the two masses, the infused

portion losing l^'' of its heat, and the recipient gaining

\b°. But if a pound of mercury hpated 30 degrees aftove

the standard be poured into a pound of water; while both

of thest* now acquire the san)e temperature, the mercury

will lose S9 degrees, and the water gain only one degree.

Hence, in the state of quiescence, mercury contains 29
times less heat than water, and has its temperature 29 times

n)ore aftected by equal accessions of that elementary fluid.

But: even the same gubstance, if its form be mutable, will

exhibit similar differences, according to the aspect which it

assumes. Thus, ice is more easily litated than water, and

water than steam. The same addition of heat which would

raise the temperature of ice 10 dcirrees, would only raise

that of water 9 degrees, and that of steam 6 degrees. At
each stage of transiticjn, there is hence an apparent pause,

attended with a corresponding absorption or evolution ot"

heat.

••'Thus, if a vcs'^el filled with ice be suspended over a steady

fire, the ice will continue at the freezing point, till, per-

haps in an interval of half an hour, it be entirely melted
;

it will then grow regularly warmer, till, after 40 minutes,

the water begins to boil : nor will the temperature of the

liquid now receive any further increase, the subsequent ac-

cessions of heat being wholly expended in the tormation

of the expelled steam, and which would require the space

of three hours and a half. In the act of thawing, there-

fore, and again in the process of ebullition, there is a suc-

cessive absorption of heat, amounting res|jectively to a dif-

ference of temperature in the water of about 75 and 523
of the centigrade degrees, or ]35 and ^\b on Fahreniieit's

scale. But the heat thus absorbed is nowise distinguished

from the rest, or fitted to perf<irm any different function
;

it blends its action and its expansive energies with the ge-

neral 111 id, rtud mt rely serves to restore the equilibrium that

had been disturbed by the enlarged capacity, or rather the

increased attraction, of ihe mass with which it com-
bines."

" The gaseous substances are so loosely constituted, that

% difference in their composition Is sufficient to alter ma-
terially
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teriallv their intinjate properties. Thus, common air, on
being condensed 30 limes, has its capacity for heat reduced

to one half; and, if suddenly compressed to 20 times its

ordinary density, it will disengage so much heat as to show
an elevation of ten)peraturt tqual to pOO degrees by Fahren-
heit's scale, and sufficient for the inflanmiation of most
bodies. On this property is founded a pretty contrivance-

Jatelv made, the stroke of a small condensing syringe being
cmplo\ ed to set on fire a bit of tinder. An opposite effect,

when air is suddenly rarefied, takes place ; a certain quan-
tity of heat being now absorbed, or an apparent cold pro-

duced.
*' The increased capacity of rarefied air is the true cause

of the cold which prevails in the higher regions of the at-

anosphere. From the unequal action of the sun's rays and
the vicissitudes of dav and night, a perpetual and quick

circulation is maintamed between the lower and the upper

strata ; and it is obvious, that, for each portion of air which
rises from the surface, an equal and corrcspondinsc portion

must also descend But that which mounts up, acquiring

an enlargement of capacity, has its temperature propor-

tionally dmiinished ; while the correlative mass falling

down carries likewise its heat along with it, and, con-
tracting its capacity, seems to diffuse warmth below. A
strarum at any given height in the atmosphere is hence
alike affected by the passage of air from below, and by the.

return of air from above, the former absorbing heat, and the

latter evolving it. But the n)ean temperature at any height

in ihe atmosphere is slill on the whole permanent, and
consequent Iv those disturbing causes must be exactly ba-

lanced, or the absolute measure of heat is really the same
at all elevations, sufft-ring merely some external modifica-

tion from the difference of capacity in the fluid with which
jt has combined. That temperature is hence inversely as

the capacity of air possessing the rarity due to the given

altitude. Having therefore ascertained, by some delicate

experiments, the law which connects the capacity with the

rarity of air, it was not very difficult to trace the gradations

of cold in the higher atmosphere, and even to mark the

precise limit where the reign of perpetual congelation must
commence. Thus, I find that, under the equator, the

boundary of the frozen region begins at the altitude of

15207 teel, in the parallel of 45*^ at 7671 feet, in the lati-

tude of London at 5930, and in that of Stockholm at 3818,
while towards the pole it conies to graze along the sur-

face.^' The
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The mode by which heat is conducted through sub-

stances diflcrently constituted is various: in soUd bodies it

is by successive impressions: in fluids the mobility ot the

particles aflfectsthe modeofoperation: the proximate portion

of the medium, dilating as it becomes warm, is gently forced

to recede; and bcina; likewise rendered specifically lighter it

rises to the surface, diffused in horizontal strata, the hottest

particles occupying the highest part : hence heat descends

in fluids very tardily and with extreme difficulty; a circum-

stance which accounts for the e:reat coldness of water at

the bottom of deep lakes.
*' The increasing coldness of the water dra\V!i up from

considerable depths in the ocean has lately been proposed

as a sure mark of the approach of soundings, if not of the

land itself.

" Since water, on being; heated, expands in a rapid pro-

gression, the portion of heat which it abstracts trom a body

immersed in it, by means of the recession and incessant

change of its contiguous affected particles, must be greatly

augmented in the higher temperatures. Near the freezing

point, this influence becomes extremely small, and water

is there scarcely a belter conducior than iiTe ; but, as it ap-

proaches to ebullition, i^. acquires such an increase of mo-
Ijility, as to conduct heat five limts faster than in its torpid

stale. In other liquids, the increase of temperature will

occasion a similar alteration of the conducting powers,

though not so marked, as their expansions deviate less from

an uniform progression.
'•• But, through air and other gaseous fluids, the con-

veyance of heat is still more eomp/lex ; and a close investi-

gation of that process, by unfolding certain latent pro-

perties of matter, has led to some very unexpected and

interesting results. A new principle appears to combine
its influence, and the rale of dispersion, in aeriform media,

is found to depend chiefly on the nature of the mere heated

surface. From a polished metallic surface, heat is feebly

emitted ; but, from a surface of" glass, or still better from

one of paper, it is discharged with profusion. If two e(]uai

balls of thin bright silver, one of them entirely uncovered,

and the other sheathed in a case of cambric, be fiiled with

water slightly warmed, and then suspended in a close room,

the former vi'ill lose only v 1 parts of its heat in the same
time that the latter will dissipate 20 parts. Of this ex-

penditure, 10 parts from each of the balls is conmumicatcd

in the ordinary wav, bv the slow recession of the proximate

panicles of air, as they come to be successively heated.

Vol. 41. No. 1S2. June 1813. F f The
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The rest of the heat, consisting of 1 part from the naked
metallic surface, and of 10 parts from the cased surface, is

propagated through the sanie medium, but with a certain

diffusive rapidity, which in a moment shoots its influence

to a distance, after a mode entirely peculiar to the gaseous

fluids. The very superior propellent energy of a surface

of glass or paper in comparison of that of a metallic one,

lies within the compass even of ordinary observation. If

a glass caraffe or a pot of porcelain be filled w ith boiling

water, on bringing towards it the palm of the band, an
agreeable warmth will be felt at the distance of an inch or

two from the heated surface; but if a silver pot be heated

in the same way, scarcely any heat is at all perceptible on
approaching the surface, till the fingers have almost touched

the metal itself.

** It is curious to inquire how such a singular diversity

can arise. If the silver ball be covered with the thinnest

film of gold-beater's skin, and which exceeds not the

SOOOih part of an inch in thickness, the power of disper-

sion will be augmented from 1 to 7 ; if another pellicle be

added, there wili be a further increase of this power, from

7 to 9; and so repeatedly growing, til! after the application

of five coats, when the propellent energy will reach its ex-

treme hmit, or the measure of 10. In this case, the me-
tallic surface is precluded from all contact Vviith the air, and

it must, therefore, act in consequence of its mere approxi-

mation to the external boundary. We may thence infer,

that air never comes inlo actual contact with any surface,

but approaches much nearer to glass or paper than to po-

liiihed metal, from which it is separated by an interval of at

least the 3()0th part of an inch. A vitreous surface, from

its closer proximity to the recipient medium, must htnce

in>pfiit its heat more copiously and energetically, than a

surface of nietal in the same condition ; and the metal, to

a certain extent, can act in reducing ihe power of the other.

When H pellicle was applied, ihe metallic surface imme-
diatelv under it repelled parti.-.!l\ the atmospheric boundary,

a;iu reduced the darting efflux of heat from 10, which

would have been thrown by the skin alone, to about 7, or

only 6 more than the efficacy of the naked metal. The
repelling influence of the metallic plate was sensible even

under four coats, or at the distance of the 750th part of an

inch from the external surface.

" By what process the several portion? of heat, thus de-

livered to the atmosphere, shoot through the fluid mass, it

seems more difficult to conceive. They are not transported

by
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by the streaming of tb.e heated air, for they suffer no de-

rangement tV-nn the most violent agitation of their medium.
The air must therefore, without changing its place, disse-

minate ihe impressions that it receives of heat, by a sort

of unclidatory commotion, or a series of alternating pulsa-

tions, like those by which it transmits the impulse of

sound. The portion of air next the hot surface, suddenly

acquiring heat from its vicinity, expands proportionally,

and begins the chain of pulsations. In again contracting,

this aerial shell surrenders its surplus heat to the one im-
mediately before it, and which is new in the act of expansion ;

and thus ihe tide of heat rolls onwards, and spreads itself

on all sides. These vibratory impressious are not strictly

darted in radiating lines, but each successive pulse, as in ihe

case too of sound, presses to gain an equal diffusion. Dif-»

ferent obstructions may, therefore, cause the undulations

of heat to deflect considerably from their course. Thus, if

successive ruigs of pasteboard be fashioned into the twisted

form of a coriiucopia. and its wide mouth presented at

some distance to the fjre, a strong heat will, in spite of the

gradual inflection of the tube, be accumulated at its narrow
end ; in the same manner probably, as waves, flowing from
an open bay into a narrow harbour, now contracted and
bent aside, yet without being reflected, rise into furious

billows.
*' But the same pulsatory system will enable the atmosphere

to transmit likewise the impressions of cold, l^he shell of

air adjacent to a frigid surface, becoming suddeniv chilled,

suffers a corresponding contraction, and which must excite

a concatenated train of pulsations. This contraction is

followed by an irnmediate expansion, which withdraws a
portion of heat from the next succeeding shell, itself now
in the act of contracting; and the tide of apj)arent cold, or

rather of deficient heat, shoots forwards with diffusive

sweep. The energry of transmission is subject, in this case

also, to the same modifications from the nature of the af-

fected surface. Thus, a goblet filled with pieces of broken
ice, or still better with a frigorific mixture composed of
tnow and salt, will, at a moderate distance, yet excite a

chilling sensation ; but a silver pot, filled with a similar

mixture, will not cool the hand, till it has become [)rofjsely

coxtred with dew, and therefore now presents a non-metallic

surface.

" But the same quality by which a surface propels the

hot or cold pulses, equally fits it, under other circumstances,

to receiv(i: their ipipreisit'us. If a vitreoys surface sends
" Ff2 forth
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forth its heat the most copiously, it will also, when opposed
to the tiJc, arrest with entire efficacy the affluent wave

;

and IF, on the other hand, a surface of metal sparingly

parts with its heat, it in like manner detains only a small

share of each appulse, and reflects all the rest. The power
of superiicial absorption and that of reflection are therefore

exactly conira>tcd, and the one always supplies the defi-

ciency of the other. The naked bulb of a thermometer
held near a goblet full of boiling water, will mark a very

sensible afflux of heat ; but if it be gilt or covered with tin-

foil, it will scarcely seem at all affected. For the same
reason, the hand cased in a glove of burnished metal may
approach the fire with impunity, since the vehement pulsa-

tions of heat are mostly driven back, or turned aside from
their attack. A sheet of paper, opposed to the aerial tide,

will absorb the whole impression, a pane of glass will re-

pel about one-tenth part, while a plate of polished silver

will reflect nine-tenths of the heat, detaining only the re-

maining tenth. But if the metallic plate be covered with a

pellicle of the 3000th of an inch in thickness, out of 10

parts of heat no more than three will be reflected, the rest

being now absorbed ; and by applying successively other

pellicles, till a coat ecjual to the 500th of an inch in thick-

ness has been formed, the quantity of reflection will gra-

dually become insensible. The power of a metallic specu-

lum in concentrating at its focus the pulses of heat or cold

'is hence very striking, while the corresponding effects of a

glass mirror seem to be extremely feeble.

*' The very different powers of a vitreous and of a metallic

surface in propagating or absorbing the pulsations of heat,

are well contrasted by an experiment of the simplest and
easiest kind. Let a small pane of glass about four inches

square have one of its sides half covered with smooth tin-

foil ; or, what is more elegant, let a small square of thin

mica have one side plated half over with silver leaf. On
holding the partly covered surface of the glass or mica op-
posite and very near the fire far the space of a few seconds,

and then passino" the finger lightly over the posterior sur-

face, scarcely any warmth is perceptible under the metallic

sheath, but an intense degree of heat will be felt behind the

' naked portion of the plate. Again, reversing its position

^nd exposing the uncovered side to the fire, an opposite

though less marked effect is observed ; the coat of metal
will become sensibly hotter than the adjacent naked space;

because the heat absorbed along the interior surface being

fifierwards qaure feebly discharged from the tin or silver leaf,

h
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is allowed to accumulate in that part of the screen. In this

latter case, the difference of tennperatnre produced is very

nearly the double, and in the former it is no less than ten-

fold.' But effects of the same kind, and which are alike

contrasted, though inferior in degree, will be perceived, if

a thin pellicle be spread over the compound surface of the

glass and tinfoil, or of the mica and silver leaf, the mere

proximity of the metallic surface repelling the atmosphere,

and consequently enleebling the powers of absorption and

emission.
" The very singular and unexpected facts now detailed

merit attention, and suggest a variety of improvements ia

the practical management of heat. A vessel with a bright

metallic surface is the best fitted to preserve liquors either

long warm, or as a conservatory to keep them cool. A
silver pot will emit scarcely half as much heat as on£ of

porcelain ; and even the very slightest varnishing of gold,

platina or silver, which communicates to the ware a certain

metallic gloss, renders this new kind of manufacture about

one-third part more retentive of heat. The addition of a

covering of flannel, though indeed a slow conductor, far

from checking the dissipation of heat, has directly the con-

trary tendency ; for it preseiits to the atmosphere a surface

of much greater propulsive energy, which it would require

a thickness of not fewer than three folds of this loose sub-

stance fully to counterbalance. The cylinder of the steam-

engine has lately been most advantageously sheathed with

polished copper. '

"The progress of cooling is yet more retarded, by sur-

round mar the heated vcseel on all sides, at the distance of

near an inch, with a case of planished tin; and the addi-

tion of other cases, following at like intervals, augments

continually the effect. With an obstruction of one case,

the rate of refrigeration is three times slower, with two

cases it is five times slower, with three cases it is seven times

slower, and so forth, as expressed by the succession of the

odd numbers. By nmltiplying the metallic cases, there-

fore, and disponing them like a nest at regular intervals, the

innermost could be made to retain the same temperature

with little variation for many hours or even days. Such an

apparatus would obviously be well calculated for various

culinary and domestic purposes.
" In the conveyance of heat by means of steam, the sur-

face of the conducting tubes should have a metallic lustre.

On the contrary, if it be intended by that mode to warm an

apartment, they should be coated on the outside with soft

F f 3 paint,
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paint, to facilitate their discharge of heat. For the saTr.e

reason, metallic pots are more easily heated on the fire,

after their bottoms have become tarnished or smoked. It

a bright surface of metal be slightly furrowed or divided by
fine flutings, it will emit heal sensibly faster, because the

prominent ridges, thus brought closer to the general at-

mospheric boundary, will excite the pulsations with aug-
mented energy

-

'^ On the other hand, a plate of metal, however thin, if

only burnished on each side, will form the most efficacious

screen. A smooth sheet of pasteboard, gilt over both sides,

would answer tlie same purpose. But a complete and ele-

gant screen might be composed of two parallel sheets of

China paper, placed about an inch asunder, and having
their inner surfaces gilt, and their outsides sprinkled with

fiovvers of gold and silver.

" Since, in a still atmosphere, the momentary flow of

heat from any vessel, whatever this niay contain, depends
merely on the condition of its surface, the whole accumu-
lated discharge, during similar descents of temperature, is

evidently proportional to the time elapsed. Hence a very

"simple and accurate method is suggested, for ascertaining

the capacity of different liquids or their specific attraction

to heat. Into a glass ball, two or more inches in diameter

and blown extremely thin, with a narrow short neck, and
having a delicate thermometer inserted through it, the liquid

to be examined, which had been previously warmed a few

degrees, is carefully introduced by means uf a funnel. The
ball is then made to rest against the tapering points of three

slender glass rods at the height of several inches above the

table, and sheltered from any irregular agitation of the air

of the apartment by a large receiver passed over it. The
number of seconds which the thermometer now takes to

sink from one given point to another, or to the middle of

its distance from the limiting temperature, is noted by help

of a stop-watch ; and the ball being thoroughly emptied

and again successively filled with other liquids, the like ob-

servations are repeated. These several intervals of time,

allowing a slight correction for the matter of the shell it-

self and of the inserted bulb of the thermometer, will con-

sequently express the proportional quantities of beat con-

tained in equal bulks of the successive liquids. But their

densities being already known, it is hence easy to com-
pute their respective capacities, or the quantities of heat

which equal weights of them are capable of containing.

By a process grounded on the same principles, the capacity

of
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of a solid, when broken or reduced to a gross powder, may
be determined.

*' The same regulated mode of cooling will serve to de-

tect with precision the expenditure of heat, and to discri-

minate its various allotment, in ihe diflferent gases. For

this purpose, a ball of about three inches in diameter, and

formed of liright and very thin silver, is preferable ; and it

may be successively covered with a pellicle or with cambric,

or painted wii'a a cont of ivory-black. Not to multiply un-

necessary details, it will perhaps be deemed sufficient to

cite the case of hydrogen gas, which is by far the most
distinguished. The portion of heat emitted in this ener-

getic species of gas by the system of pulsations, whether

from a vitreous or a metallic surface, if not exactly, is very

nearly the same as in atmospheric air ; but that other por-

tion which is abstracted by the gradual recession of the

nearest heated particles of the fluid, exceeds no less than

four times the corresponding discharge in the ordinary

medium. Why such a striking difference should arise,can

hardly be conjectured. Hydrogen gas, though ten times

lighter than air, yet contains, in the same volume, an equal

fjuantity of heat; and it is fitted, by its very superior elasti-

city, to transmit the pulsatory impressions more than three

tiuics faster. It must, therefore, as a counterbalance, re-

ceive those impressions three times slower from the heated

surface. But if such influence be confined, as it would
seem most j)robable, to the mere boundary of the medium
or its thinnest conterminous shL-lI, the measure of heat im-
bibed at a given rise of temperature from the attenuated ex-

panse, would be diminished between two and three times.

This mutual compensation of effect nearly agrees with the

actual result. With respect to the quadrupled increase of

that portion of heat which is abstracted by the slow but con-

tinued renewal of the adjacent stratum of the fluid, we must
refer it chiefly to the very great mobility of hydrogen gas, ex-

ceedmg three times that of common air. If thest strati were

supposed U) have in both cases the same thickness, they

•would each of them carry off the same share of heat.

" The portions of heat transmitted by pulsation through

hydrogen gas, fr<)m a panned and a metallic surface, being,

as belore, expressed respectively by 10 lo 1, the other por-

tion, which is altogether independent of the nature of the

cooling surface, and is dispersed by abduction, or the inces-

sant retreat of the strata of the fluid as they come to be

successively affected, will amount to 40. Under like cir-

cumstances, therefore, the whole expenditure of heat from
F f 4 a painted



456 Relations ofAiry Heat, and Cold.

a painted and a metallic surface, and which in atmospheric
air was denoted by 20 and 1 1, will in hydrogen jras be re-

presented by 50 and 41. Those opposite surfaces are thus
less contrasted in a medium of hydrogen gas, their dificrent

rates of discharging heat being nearly in the proportion of
5 to 4. The silver ball cased with cambric, cools 2| times
faster, if immersed in hydrogen gas ; but when exposed
naked in the same fluid, it loses its heat almost four limes
as fast as in common air.

"The superior mobility of hydrooen gas accelerates re-

markably the dispersion of heat, bv the process of abduc-
tion. But the exposing of a heated body to the action of
any current t)f a fluid substance, will occasion a similar ex-
penditure of heat, and which is exactly proportioned to the
celerity of the stream. If a very large bulb of a thermo-
meter be suddenly plunged into water flowing at the rate of
one-third of a mile in the hour, it will be found to lose its

heat twice as fast, as when immersed in the stagnant pool;
and a current of two miles in the hour would, therefore,

cause through the liquid a dissipation of heat no less than
seven times more rapid than usual. A similar acceleration

ofeffi^ctis produced, by the impulse of a stream of air.

With a velocity of about four miles in the hour, the su-
peradded influence of a current equals the ordinary power
of abduction. Hence the play of a breeze of eight miles

an hour will double the rate of cooling from a painted, and
will triple that from a metallic, surface ; but a wind sweep-
ing with a velocity of forty miles in the hour, wcmld ac-
celerate the cooling of the painted surface six times, and
thai of the merallic one no less than eleven times, thus

bringing them both near an actual equality of performance.
In geneial, the hourly velocity of aind might be computed,
by multiplying eight miles into the proportional surplus

effect exerted in the refrigeration of a vitreous or painted

surface.

" But even in still air, if the body exposed to its action
have a very considerable elevation of temperature, the pro-
gress of cooling will be sensibly quickened, by the continual
ascent of the heated portions of the medium, and which form
in fact a stream, varying in force according to the intensity

of excitement. Supposing the excess of temperature to he
30 centesimal degrees, or 54 bv Fahrenheit's scale, this

gentle perpendicular flow of heated air will conjoin an in-

fluence equal to the ordinary abductive dispersion of heat,

and therefore corresponding to that of a current which
moves at the rate of four miles an hour. Hence, if the

silver
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silver ball be 90 centesimal degrees hotter than the encir-

cling air, the effect ot" the vertical stream is tripled, or the

aggregate expenditure, from the painted and from the naked

surface, will be expressed by 50 and 41, the dissipation

arising from the increased flow of the medium amounting
in each of them to 30. By a singular coincidence, this

proportion is precisely the same as what obtains near the

equihbrium of temperature in an atmosphere of hydrogen

gas. But hydrogen gas betrays in its own constitution still

greater modifications. At the same elevation of 90 cen-

tesimal degrees of temperature, the combined powers of

cooling which its exerts on the contrasted surfaces, are ex-

pressed by 170 and 16!.— It would be fatiguing, however,

to pursue this intricate analysis much further."

LXIX. Proceedings of Learned Societies,

ROYAL SOCIETY.

May 27.—JC/ARL Morton in the chair.—Mr. Brande,

through the medium of the Society for promoting Animal
Chemistry, furnished some additional observations on the

use of magnesia and acids in the case of calculous diseases,

where alkalies had failed or proved injurious. He related

the case of a gentleman of the law, who was closely con-
fined to business during terms, and in consequence of such

sedentary habits suffered severely by calculi. The use of

magnesia in this and several other cases effected a comjdete

cure, even vvhere the patients suffered bv the passage of

stones from the kidneys to the bladder, anil where the use

of alkalies had only aggravated their sufferings by iinpairing

the digestive powers (jf the stomach. In all such cases,

however, the stone or gravel consisted of uric acid and
phosphate of lime, which were recognised by the red colour

of the urine and its sediment. But another species of cal-

culus was discovered by Dr. Trollesion about fitteen years

ago, being a triple salt and consisting of anmioniacal mag-
iiesian phosphate of lime. No remedy has hitherto been

proposed for it. This calculus is known by its whiteness,

the whitish sediment, and the thin shining crvstallinc pel-

licle swimming on the urine. It is not soluble by magne-
sia, but yields to the muriatic, citric, and carbonic acids : the

latter was found the most effectual, and least offensive to the

stomach.

•Tune 3.—The conclusion of Mr. Brande's paper was
read, and the result of his observations and expernneuts

must
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must be graiifying to all calculous patients, as furnishing

them with some well-grounded hopes of a speedy and cer-

tain remedy. The use of muriatic and carbonic acids con-
tinued i'or son)c months effected permanent cures, even
u here the patients had been previously cut for the stone.

The Society then adjourned over the Whitsuntide festival

till

June 17.—The right hon. Earl of Morton in the chair.

A letter from Mr. Exley of Bristol to the President, and
by him connnunicated to the Society, was read, on the

Theories of Electricity and the difficulties attached to them.
The author prefers the Eranklinian theory to all others, and
endeavoured to explain those parts of it which are least

compatible with the known facts. He defined the terms
plus and minus or positive and netjative electricity some-
what in the usual manner, assun^ed that attraction and re-

pulsion depend on the similarity of electric conditions, and
showed why non-electric are good conductors, and vice

versa. He purposes pursuing the inquiry.

June ^4. Part of a paper by Sir E. Home was read,

containing additional remarks to a former paper on the

anatomy of the Squalus maximus. The most remarkable

fact was the existtnce of a small fin between the anus and
the tail, which was overlooked in his preceding observa-

tions, and which contributed to lead naturalists into serious

errors. Sir E. entered into s(>me details, which were illus-

trated by drawings, on the general structure of this squalus,

which was thirty feet long, and that of a dog-f^sh of only

three feet. The inquiry respecting the supply of air to

fishes was also touched on, and Sir E. made some experi-

ments on the effect of pressure of water at a considerable

depth, and particularly in a well 680 feet below the surface

of the Thames, belonging to Mr. Coutts. The object was

to prove that the atmospheric air in water at that depth

was the same as in water near the surface. Sir E. made
some remarks accompanied with speculations on the ex-

panding and contractino powers of the vessels in the gills

of sharks, which enabled them to sustain the pressure of

water at 1 50 fathoms below the surface.

GEOLOGICAL SOCIETY.

Jrine 4.—The President in the chair.

The Duke of Devonshire
;

John Whishaw, Esq. of New Square, Lincoln's Inn;

Henry Drummond, Esq,
;

Charles
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Charles Price, M.D. Fellow ofWadham College, Oxford ;

William Lowndes, Esq. of Somerset Place
;

Viscount Kirkwall, M.P.

;

Alexander Sutherland, M.D. of Great George Street,

Westminster
;

George Wilbraham, Esq. of Upper Seymour Street,

Portman Square
;

were severally elected members of the Society.

An account of the Isle of Man, by S. F. Berger, M.D.
M.G.S. was read.

The length of the Isle of Man from NE to SVV exceeds

thirty English miles, and its breadth varies from eight to

fifteen miles. About five miles from the northern extremity

a mountainous tract commences running paralld to the

eastern coast of the island, and also forming the small de-

tached island called the Calf of Man situated at the southern

extremity of the larger one. This belt or chain of high

land is divided by three transverse valleys, of which two are

situated in the larger island, and the third forms the strait

that separates the one island from the other. The highest

mountains are situated in the northern division, the mo?t
elevated of which, called Sneifeldt, is 2000 feet above the

level of the sea.

The rocks of which this country is composed belong

chiefly to the transition class of Werner. Small grained

granite occurs only in one or two places, and at an elevation

of not more than three or four hundred feet above the sea.

Gneiss and mica slate appear to be entirely wanting, as also

are the oldest members of the clay slate formation. The
newer portion of the clay slate formation occupies the most
elevated parts of the island, where it appears under the ft)rm

of horn slate, roofing slate.

From these rocks the passage to the transition class takes

place by insensible degrees : and of this tlie oldest member
that presents itself is gray wacke. "^fhe tract occupied bv
this latter rock is for the most part less elevated than that

where the clay slate makes its appearance and incloses it.

The beds dip south more or less to the east, and this in-

clinatiun varies from vertical to about 35°. fn this forma-

tion occurs gray wacke, gray wacke slate, and granular

quartz, slightly micaceous ; in none of which rocks are any
organic remains to be perceived.

The preceding formation is covered by a deposit of lime-

stone less elevated above the sea than the gray wacke, and
at an it.clination approaching nearer to horizontal. It cou-

sisls of beds of shell limestone, resembling that of Kil-

kenny,
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kenny, and of Westmoreland, Cumberland, and Durham,
together with magnesian limestone, sometimes in separate

beds, and often in distinct patches, inclosed within the other.

This magnesian limestone, except in a single instance, ap-

peared destitute of organic remains, but in some places in-

closes roundish nodules of glassy qu;irtz.

In one or two places the limestone is covered by an nn-
stratified mass of transition amygdaloid ; the base of which
is a greenish wacke, containing nodules of lamellar cal-

careous spar invested by a thin coating of iron pyrites.

Of the floetz or secondary rocks the only one that occurs

is the oldest sandstone, some of the beds of which are so

coarse-grained as to merit the name of conglomerate, in

which case it consists chiefiv of fragments of quariz, with a

few scraps of decayed slate, and a little iron pyrites. The
colour of the sandstone is red, or grayish white; it is more
or less slaty, according to the proportion of mica that it con-
tains: it lies unconformably over the gray wacke, and dips

NW at an angle varying from 33° to 15°.

On the sea shore, and on the slopes of several of the

mountains, are loose blocks, in great abundance, of granite,

of mica slate, and of porphyry.

The only mines in the island are at Loxey, at Foxdale,

and at Brada head: at present hov*^ever they are all aban-
donedi The ore is galena mixed with pyrites, and with the

carbonates of lead and of copper. The rock through which
the veins run is gray wacke: but at Foxdale they have

been followed into the subjacent granite.

The paper is terminated by two tables. Of these the

first is a register of the temperature of several springs as-

certained during the month of June 181 !. From this it

appears that the mean temperature of the island 49°. 99,
exceeding that of Edinburgh by about 2°.2, and inferior to

that of London by about l'^.

The second table contains the elevation of 78 different

spots in the island, deduced from barometrical observations.

Of these there are tvv'enty-one the height of which is be-

tween 1000 and 2000 feet above the level of the sea.

June 18.

Sir Henry Englefield, Bart., Vice President, in the chair.

The Rev. P^dward Hony, Fellow ofExeter College, Oxford;

TheRev.George Barnes, Fellow of ExeterCollege,Oxford|

John Hanson, Esq. of Bloomsbury Square;

John Forster Barham, Esq. M.P. of Queen Anne Street
j

I'homas Bigges, Esq. of Brompton
;

Samuel Turner, Esq. of Nottingham Place
;

were severally elected members of the Society.
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A letter from James Curry, M.D. M.G.S. was read.

In this letter Dr. C. describes a remarkably large speci-

men of nodular agate (exhibited before the Society) which

he conceives to point out a natural connection between agate

and the plasma of the ancients.

The reading of Mr. .Webster's paper ^"^On the Fresh-

water Formations of the Isle of Wight, with some Observa-

tions on the Strata lying above the Chalk in Eng,laud/' was

begun.
'The observations in this paper were in part suggested by

thexrecently published inemoir of MM. Cuvier and Brong-
iiiart, concerning the strata in the vicinity of Paris, in which
they have described two marine and two fresh-water for-

mations alternating with each other, the v.'hole lying above

the chalk, whicli latter rock has hitherto been very ge-

nerally considered as one of the most recent deposits.

It is to Sir Henry Englefiekl that we are indebted for the

first observation of highly-inclined strata of chalk in the

Isle of Wight.
A circumstance so material for the theory of the forma-

tion, or of the revolutions undergone by the more recent

strata of the earth, demanded a leisurely and careful sur-

vey, which was intrusted bv Sir H. Englefield to the well-

known accuracy of Mr. Webster. The present paper is the

result of this inquiry.

An elevated ridge of hills runs through the Isle of Wight,
in a direction neai'ly E and \V, from Culver Cliff to the

Needles. These hills are composed of strata sometimes
nearly vertical, but generallv forming an angle with the

horizon of from 60^ to 80°, dipping northward. The
strata consist of the upper and lower beds of chalk, that is

the chalk with and without flints, covering the chalk marl

;

and these again are underlaid by calcareous sandstone with

subordinate beds of chert and limestone, clay and car-

bonized wood. To the north of these strata occur, at

Alum Bay, other vertical bods of sand and ciav, one of

which corresponds in its fossils and other characters with

the blue c'ay containing apt aria, usually known by the

name of the London clay.

The whole series of vertical beds exhibits no marks of

partial disturbance: but it is evident, from the occurrence

of these very saine beds in other parts of the country in a

nearly hiirizonlal position, and froiw the impossibility of
some of them (consisting; of loose sand with water-worn

nodules of llmt) being deposited in the vertical position in

which ihcy arc at prescutj that the whole muss must have

been
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been bodily raised or depressed by some unknown force
applied to them, subsequently to the formation of the bed
of London clay.

If a line in the direction of the central ridge of the Isle

of Wight, be extended westwards into Dorsetshire, it

will be found to coincide nearly with the direction of a
ridge running from Handf'ast Point to Lu!\vorth, and with
that already described; and which therefore may be consi-
dered as a continuation of this ibrmer.

The nearest tract of chalk to the north of this ridge is

the South Downs, the strata of whicli, together with their

superimposed beds up to the London clay, dip gently to

the south. Hence the space between may be considered as

a great basin or hollow, occasioned probably by the rup-

ture and subsidence of strata originally horizontal.

Within this basin at its southern edge, that is on the

northern coast of the Isle of Wight, occurs a large mass of
horizontal strata in many parts visibly resting on the edges

of the elevated strata above mentioned, and therefore be-

longing to a period subsequent to that in which the forma-
tion ol the basin took place. This horizontal deposit differs

in its geological situation, in its mineralogical characters,

and in the fossils which it contains, from any others

that have hitherto been discovered in England ; but re-

markably corresponds in many of its members with the

beds found in the basin of Paris, and recently described by
MM. Cuvier and Brongniart ; authenticated specimens of

which, sent by the latter of these gentlemen to the Count de

Bournon, have been by him deposited in the cabinet of the

Geological Society.

These beds as they appear in the Isle of Wight consti-

tute four formations : the first of which is the lowest fresh-

water formation j the second is the upjx^r marine formation ;

the third is the upper fresh-water formation ; and the

fourth or superficial is an alluvial bed.

The particulars of these are described in the subsequent

part of Mr. Webster's paper, which has not yet been read

before the Society.

PHILOSOPHICAL SOCIETY OF LONDON.
[Continued from p. 308.]

The following curious relation was mentioned bv Dr.

Lettsom, as occurring to an old and esteemed school-fellow.

His propensity to spirits had become so irresistible, that

when he had been debarred from tVte more grateful flavour

of gin, rum, and brandy, he had purchased privately the

nauseous
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nauseous substitute of the volatile tincture of valerian, and

the acrid stimulus of the tincture of gum guaiacum, to in-

cite the insidious pleasure of intoxication. One night in

this state he rolled out of his bed, which was approximate

to a fire, the flames of which extended to his saturated

body, and reduced it to a cinder, without materially injuring

the bed furniture. (A case not less extraordinary is to be

found in the ixivth vohiuie of the Philosophical Transactions

for 1774, by Dr. Wiimer o\ Coventry).

From these curious occurrences Di. Lettsom passed on

to the most infuriate state of madness from intoxication,

which is excited by the use of bang combined with opium,

and producing that fatal practice of running a muck, a

practice that has prevailed lime immemorial in Batavia, on
the Malabar and Coromandel coasts, and thronghout most
parts of India, uherever the Malays have extended their

settlements. Addicted to gaming, thev indulge this passion

to the greatest extent, until they have lost every thing they

possessed, even to their wives and children ; and thus lost

to every possession, to drown misery, they are impelled to

smoke a plant called bang with opium, till they are excited

by inioxicaiion to the highest degree of fury and niadness.

In this infuriate state they rush into the street, armed with

a poisoned creuse or dagger, and kill every man, woman
and child they encounter, till they themselves are killed or

taken bv the populace.

The degrees of mischief arising from diluted liquors, less

active in their effects, but eventually not less painful or
dangerous, fell next under the lecturer's consideration ; and
after relating a few instances of misery and destruction

from the inordinate use of fermented liquors, he proceeded to

histories of morbid efl'ects arising theieirom. The leciurcr

concluded by observing, that " painful as it has been to

present scenes of human infelicity, often incurred by per-

sons of social and amiable dispositions, with hearts dis-

posed to conviviality, and with minds formed for friendly

intercourse, who have mistaken the means of rational en-
jovinjnt, by the iiiHuence of vivid imaginaiion and of
unaffected frietvlslnp, for noisy familiarity ; I now cheer-
fully conclude, with earnestly impressing, that true happi*
ness depends upon the oeconomy and just estinate of en-
jovnient. It is the abuse, not the use, of wine I would de-
precate. Far be it from me lo proscribe such conviviality.

It expands cordiality ; it knits together friendships; it en-
larges the social affectioi\s ; it opens the mind; it dissipates

care ; it animates pleasurable sensations, and urges to pro-

mote
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mote them in others ; it opens the avenues of charity, and
in being blessed it seeks to biess others. Without social,

convivial, and rational intercourse, no liberal mind would
court existence : but in these unaifected enjoyments, let us

guard our best passions, and overlook the ebullitions of joy
in our friends, and the human imbecilities sometimes flow-

ing from innocence, mirth, and confidence, and which
should never transpire or extend beyond the convivial anti

enlivening table.

When you smooth
The brow of care, indulj;]^ your festive vein

In cups hy weil inform'd experience found
The least your bane; and only with your friends:

These are sweet folhes ; frailties to be seen

By friends alone, and men of generous minds.*'

KIRWANIAN SOCIETY OF DUBLIN.

The Society having concluded the session of the present

year we shall lay beiore our readers an abstract of an ad-
dress delivered by M. le Chevalier MacCarthy '' On the

Rise and Progress of Learning, and the bei\eficial Influence

of Literary and Scientific Societies."

The address being of considerable length, and composed
of a number of particulars, we shall select only the leadin"^

topics, and endeavour as much as possible to maintain the

concatenation ; although, from the nature of the matter,

an air of hurry or even of confusion is nearly unavoidable.

Towards the conmienccment of the session " An Histo-

rical Review of the Scientific Literary and Philosophical

Works of the late Richard Kirwan, Esq., LL.D. F.R.S.,

&c." v/as read by J. OTxcardon, Esq., M.D. Of this

al.'jo we would have given an abstract ; but that it was im-
possible to condense the subject matter, with the commen-
taries of the author, into a compass sufficiently small for

this place, without rendering the whole uninteresting and
spiritless.

The Right Honourable the President having left the chair,

M. le Chevalier MacCarthy took his seat, and delivered

his address, of v\hich the following is an abstract :

During a series of ages which were to the natural sciences

what the seventh, twelfth, and thirteenth ceniuries were to

literature, we are compelled to wade through the impene-
trable shades of a long tedious night. In vain do a few

feeble stars occasionally difllise a transient illumination on
our way j every step is delusion, error, uncertainly, or con-

jecture.
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jccture. When at length in the revolution of time, we
emerge from this profound obscurity, we shall be cheered by

the dawn of the sun of knowledge shedding around his ge-

nial ravs, and dissolving those phantoms, creatures of ima-

gination, which in the uncertainty of darkness had assumed

liie appearance of reality. In this important sera we find

vanishmg like dreams in the morning, those antiquated and

distorted systems which rested upon no other ioimdation

than doubtful or mistaken facts, the abortive offsprings of a

wild and luxuriant imagination. Such great effects have

been produced by literary associations ; and we must be

convinced that their introduction was the first great and de-

cisive step towards the increase and diffusion of the light

of reason.

The mania of system-framing has been in ancient limes

productive of the worst consequences. Systems that were

Maintained for ages by the niost celebrated characters, now
appear contemptible. In what light do we now look

upon the " transmigration" of Pythagoras, the " hooked

atoms" of Democritus, the cosmogony of Plolomsus, the

more modern whirlwind of Descartes, and the theory of

Lfiljnitz ? Systems shoukl he adopted with caution; they

should be employed as helps, but must never be mistaken

tor science.

It was riot for want of understanding, talent, or applica-

tion, that the ancients were thus deficient in naiurai

sciences; this mania was a principal cause : l)u! there were

others. Each individual obstinately maintained his own
fanciful conceptions ; the self-security of enthusiasm was

incompatible with the modest caution of deliberate investi-

gation : each was insulated with regard to philosophical

communication ; the means which we now possess in the

art of printing, of difl'usinn; v.hat is known, uas want-

ed, and there was no common rejiository for fact and ob-

servation, from which aloiie truth could be deduced. Thus,

without detracting any thing from the merits of the an-

cients, we can account satisfactorily for their deficiencies.

Yet so admirable is the di'^posilion of human affairs, that

even these deficiencies were productive of the most salutary

effects. In the infant slate of society, the first efforts of men
were to supply the necessities and comforts of life ; next, to

lay the foundation of laws, morality, and religion. At a

moreadvancetl period, the study of human nature, of poetry,

(jratory, c(jsmogony, and metaphysics, was succesblully

cultivated. Natural appearances no less striking in their

grandeur than perplexing in their variety, were witnessed

Vol, 41. No. 182. Jw//c 1813. Gg allhou>:h
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although not understood. Nature proclaimed her wonders.

to an astonished world ; Terror enforced the belief of a su-

pernatural agent ; men sunk with reverential awe before

that invisible power which they could neither discover nor

avoid, and their very ignorance compelled them to acknow-
ledge the great, the incomprehensible Creator of the world.

Not so had the ancients been in possession of our expla-

nations of natural phaenomena : they would have raised

their thought? no higher than effects, without reflecting on
the necessity of an ultimate cause : in fine, they would
have sunk into the careless apathy of deism, perhaps of

atheism.

In these early ages we find even the philosophical poets

endeavouring to account for the formation and continuance

of the world without allowing the inlerterence of a Divine

power. By their supposed success we find them in a great

degree divested of those terrors about futurity which other-

wise prove so powerful a check upon human passions. This

appears evidently from the following passage in the *' De
Rerum Natura" of Lucretius :

^

Nam simul ac ratio tua coepit vociferari

Naturam rerum haudDivina mente coortam,
Diffiigiunt animi lerrores, &.c.

Even the sweet Mantuan muse breathes the same spirit in

that beautiful apostrophe near the conclusion of the second

Georgia :

Felix, qui potuit rerum cognoscerc causas,

Atque metus omnes et iuesorabile fatum
Subjecit pedibus, strepitumque x'^cheroutis avari

!

Notwithstanding the deficiencies of the ancients, and
our necessary advantages over them, we should not be in-

flated with a ctjnsciousness of superiority : we should

survey their useful labours with gratitude and respect. If

we have surpassed them, they traced out our course, and
we enjoy lights which never shone upon them. What they

for ages sought with exemplary but unavailing perseverance,

we possess without a search, being presented with these

sublime truths by no less a promulgator than the Divine
Author of all knowledge. They are perhaps superior to us

in constancy, application, and labour : and as lo their de-

ficiencies, they should rather be attributed to want of neces-

sary means, than to any avoidable insufficiency. With
what rapture and amazement would aftertimes have looked

upon Aristctle, Theophraitus, Pliny, or even Dioscorides,

had they possessed our stock of experience and observation!

Those classes of science which depend upon reasoning,

were
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were cultivated with a well known success ; but thoi-e

which depended upon experience were not attainable.

Here then is one of the many advantages of the moderns;

here the use, nay the necessity, of those associations where

men of learning accumulate an invaluable store of know-
ledge, of the materials from which the most exquisite

systems are afterwards to be constructed.

The origin of these associations is not to be placed at

that remote epoch in which Ptolemy Soter or Theodosius

the younser founded literary institutions ; not even when
Charlemagne had estabhshed one, nor for long succeeding

ages. Feudal tyranny was -daily extending its dominion,

and strengthening its power, under the successors to the

vast empire but not to the genius of Chanemagne. Igno-

rance was then the prerogative of nobility; learning moul-
dered in the recesses of monasteries ; even imagination, that

everlasting source of exquisite delight, was paralysed in the

general torpor. In such a manner were passed six long

centuries : little else had been cultivated than the art of

disputation, or of perplexing every question by an inter-

minable controversy.

But from this period opens an illustrious oera ; the mists

of ignorance begin to dissipate, and the cheering dawn
prepares us for the splendour of the approaching day.

The art of printing produced a new appearance on every

thing, and the long neglected works of great men began

to be dissennnated. The venerable shades of the illustri-

ous writers of antiquity seemed to rise from their ancient

monuments, and to be revivified for ever. From this

happy period a long line of great names may be enume-
rated ; their labours have perpetuated their glory, and they

will ever be remembered with gratitude and veneration.

It is too true that in these ages the - opinions of great

men were sometimes wild and extravagant, although in-

genious, bold, nay sublime. Of this an extraordinary in-

stance occurs in the jihilosophical romances of Descartes,

which will ever be remembered with interest and amaze-
ment. This great man overthrew the chimceras of the

Peripatetics, even by means of other chimairas The two

phantoms fought, they both fell, and after their destruction

Keason reigned triumphant.

At length the period arrives in which literary associations

begin to be formed ; the memorable Academy at Rome,
founded in l603, was the first: amongst its members are

found Galileo and Colunnia. It died with its founder in

lt)30, and \\\ 1650 was succeeded by the Academy Naturae

Curiosorum.
G g 2 In
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In l<i34 the rtnowncd Academia del Cimento, the fir^t

trnly experimental society, inacle its appearance : it enume-
rates the celebrated names of Galileo, Torricelli, Aggi-
imti, and Vivinni. In this academy first originated the

custom of puhli-hing Transactions.

During tlie gloomv administration of Cromwell was
formed the embryo of the since celebrated Royal Society of

London. lis original members were Boyle, Evelyn, Hook,
Keedham, Willouohby, Ray, Lester, and Grew. Of the

subsequent members much might be said, had not their fame
rendered it unnecessary : to eulogize, were but to name
them. There was one, who, had he been the only philoso-

pher amono^st all, would have perpetuated the fame of the

Society,

—

\\\e illustrious, the innnortal Newton, not less

the lover than the beloved favourite of Nature.

In 1C66 was established the famous Academy of Sciences

at Paris. Amongst its early members, we find the names
of Dominic Cassini and Huygens.
The splendid reputation, indefatigable labours, and incal-

culable services of these three academies, in England,
France and Italy, excited a spirit of enudation in every

part. Every nionarch was ambitious of being a protector,

and every man of talent an associate, of some learned SO"

ciety. The number of academies that spruns; up at once
was amazing; no less than 550 have been enumerated in

Italy alone.

In 1700 an Academy of Sciences was founded at Berlin,

by Frederick I. of uhich Leibnitz was the chief promoter.

The celebrated Maupertnis was aftervvards appointed its

president bv Frederick 11 [.

Peter theGreat udih tiie assistance of Leibnitz and Wolfe
Iir<;t projected the plan of the Imperial Academy of Sciences

at Petersburg, whicli was established in 1 725 by the Czarina
Catherine I.

About 1739 Linnffius with a few men of letters formed
a private society at Stockholm, wh.ich was in 1741 incor-

porated by the kirg under the title of " Academy of

Sciences," and of this Linnceus was appointed president.

At length, after some unsuccessful attempts in Dublin, a

imn)ber of gentlemen began to hold meetings and to read

essays; and so(m enlarging their plan, they were in 17S6
incorporated under ihe name of the Royal frish Academy,
which unites the advancement of science with the history

of mankind and uiih polite literature.

A number of societies have of late years sprung up, the

Jatebt of which is the Kirwanian Society of Dublin. The
original
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crlginal members, anxious to cooperate with other institu-

tions in promotino" the cultivation of natural sciences, de-

termined at the commencement to confine their attention

to those objects exclusively, and to interfere as little as

possible with the more extended views of those already

established in Ireland. They resolved also to enroll them-
selves under the name of some philosopher who had di-

stinguished himself in those branches of knowledge which
they intended to profess. They naturally therefore turned

their attention to the late celebrated and venerable Kirvvan:

they were anxious to do honour to the name without

©bilging themselves to the adoption of peculiar opinions.

[Flere the Chevalier took a retrospect of the progress

and labours of the Kirwanian Society ; but as we have for-

merly given abstracts of their proceedings, they need not in

this place be repeated.]

It is unnecessary to enlarjre upon the invaluable benefits

resulting from the introducVion of academies : the period

of their establishment may indeed well be called the golden

age of literature. At that happy period a brilliant con-

stellation of superior minds rose together, which illuminated

the horizon of Europe with its lustre. France, England,

Sweden, Germany and Ireland, may be proud of their li-

terary career during the last century : much has been done
for the benefit of society, and it ought to be the ambition

of the new century before us to do as much for posterity

as our ancestors have done for us. The ambition of that

n)an, observes Lord Bacon, who attempts to establish or

enlarge ihe dominion of the human species over the uni-

versality of things, is unquestionably more excellent and

more exalted than any other : because the empire of man
over things, has for its only base the sciences and arts, and
it is only by obeying nature that we can learn to com-
mand her.

LXX. Intellin:ence.

J^Ieieorological Observatimn made at Cambridge, from
May 12 to 29, 1813.

May 12.—v^LOUDY morning ; warm day, with a hard

shower in the evening
J

after which mountainous ciivn/io-

strati with cirroffrati transfixing their summit, den«e sheets

spread in a higher region, and a loo^e kind of cirrocunndi,

were followed by a clear night. Thermometer midday G9°.

Midnight 52^'.

Jllay 13,—Warm day; fu)c morning, with sun and lov

G g 3 mountainous
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mountainous or mist-like clouds, occasionally looking like

the materials for more rain. Therm, ai 10 in ihe morning,
in the sun, 90°. In the shade as usual at 6 P.M. it was
62°*. Similar large cumuli through the day with cirrus

aloft; gentle nimbi in the evening. Therm, at 1 1 P.M. 56".

The mist at sunset this evening was deep yellow.

May 14.—Fair showers at intervals; the usual attendants

on showery weather prevailed. Therm, at 3 P.M. 06**, at

11 P.M. bb°. Wind SVV. There was a double rainbow
about 7 in the evening.

May 15.—Much cloud in the morning with strong wind

;

showers and sun at times through the day. Therm, at

3 P.M. 68% 1 1 P.M. 53°. Wind westerly.

May 16.—Cloudy early, showery afternoonj with clear

intervals, in which scud, cumulostratiis, 8cc. appeared as

usual. Among others a very long band of drr?/i not very

high up. The rainbow fairly appeared in the nimbi. Ther-
mometer 3 P.M. 64% 1 1 P.M. 51". Wind SW.
May 17-—Cloudy morning, showers through the day,

and some with distant thunder; in the evening the higher

masses of cloud broke out into flimsy cirrocumuli ; cirrus

also visible till late ; clouded again all over by midnight.

Thermometer at 3 P.M. 64"^ ; after a shower it fell rapidly to

59 ; at midnight 5 1". Wind varying somewhat, but westerly.

3Jay 18.—Clouded with some rain early, fair afternoon

with li^ht showers. Wind NW. and variable. Therm,
at 3 P.M. 60", at 1 1 P.M. 51°.

May 19.—Clouds and sun with slight showers in the

morning; in the evening there was a sort of clearness, and
peculiar look of the cirrocumuli, which I have noticed to

precede fair wholesome weather. The night was clear.

Therm, at 3 P.M. 63% at midnight 51°.

May -20.—Rain in the morning ; showers through the

day, w;th vapour, clouds, Sec. In the evening I observed

curved lines of cirrostratus ; much cirrus was also seen late,

night clear. Thermometer at 1 1 P.M. 47".

May '21.—Still showery ; mucfi cumulus and cirrus seen

early ; in the intervals of the showers confused and flimsy

cirri and cirrocumuli above, rocky cumuli and scud below
;

cool air; the thermometer at 3 P.M. 58% at 6 P.M. 54%
11 P.M. 44^. Wind SW", and variable. I observed a fine

rainbow about 7 P.M. Inhere was also a faint appearance of

a larger concentric arc. Later in the evening 1 observed,

* The thermometer hangs on the outside of a window : it is always re-

gistered as in the shade, unless otherwise expres,sed. The reader must re-

g;ard the time of day at which the observation is made, or there will appear

a greater disparity m the heat than really exists, or is expressed.

among
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among very numerous and dissimilar appearances of the

clouds, pendulous lobes as it were hanging From a sort of

dense sheet, which formed a sort of depending: chrocumuius

;

afterwards a deep red was conspicuous in the cloud oppo-

site to the set siui, as well as red in the western haze.

May -22.—Fair early ; showers came on in the day, and
much cloud ; evening fair, except a mistiness. Therm. 11

P.M. 4S^
Mai/ -23.—Clouds in the morning with sunny intervals

;

they increased, ar.d eventually small rain succeeded; to-

wards evening the wind fell and it got warmer. Therm,
at 11, 54*.

Mat/ 24.—Still showery weather, wiih strong west wind.

Therm, at 3 P.M. 62% at 1 1 P.M. 50°.

Mat/ 25.—Still showery with westerly gales, but more
clouds today than rain. Therm. 63' m the middle of the

ilay, at 1 1 P.M. do"".

May 16.—Some showers during the day, various ap-

pearances of the cumulostratjiSj and in the intervals towards

evening heavy nimbi appeared about and a rainbow *. Some
cun^ulostrati in the west refracted a ri ch sort of mahogany
colour. Orange was the precise colour of the haze. Therm,
at 3, 6-2% and 11 P.M. 44°. Wind westerly today.

May 27.—Fine morning, much cloud through the day ;

fair evening; the colour of the haze red j fading upwards as

usual. Therm, at 3, 64®
; at 1 1, 52*^. Wind westerly.

May 2S.—Fair dav, with large masses of cumulus ; to-

wards evening very clear and dry, but cirrus in abundance
variously figured about and coloured by setting sun ; also

some cirrocurnulm and cirrostratus in mottled beds had

a pretty appearance. Colour of the haze in the west red-

dish. Therm. 4 P.M. 62"; 11, 51°. The owls hooted more
than usual; a frequent sign of fine weather, as noticed by
Virgil.

May 29.—Fair hot day, very clear in the morning; du-
ring the day cumuli and cirri appeared, the latter were pur-

ple in the west after sunset ; the thermometer at 7 P.M.
70% at 11 night, 60''.

Corpus Christi College, Cambridge, ' ThOMAS FORSTER.
June 12, 1813.

* The arc was partly seen in the blue sky, a circumstance which seems
to show that the particles of the iiimbi/orm cloud may be very thinly diffused,

so as hardly to alter the appearance of the sky, and yet be sufficient to pro-

duce the rainbow. This circumstance, when considered in reference to the

incapability of other clouds to show the iris, may be rej^arded as allbiding

collateral evidence of the peculiar change which takes place in clouds to be-

come nimln.

[To be continued.]

METEORO-
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meteorological table,

By Mr. Gary, of the Strand,

For June 1813.

Days of

Month.

Thermometer.

Height of

the Barom.
Inches.

Weather.

May 26

27
28

29
30
31

June ]

2

3

4
5

6

7

8

9
10

u
12

13

14

15

16

17

18

19
20
2]

22

23
24

25

51

50
54
57

68
64

63
66
56

57
53
52
55

57
58
56
56
60
57
53
55

51

50
50
51

54
54

50

57
55

56
6o
65

74

71

74

78
74

72

67
58

55

68
68

69
69
68
68
64
65
65
66
56
60
54

59
61

56
61

60
65

50
54
54

51

60
64

67

66

57

57
51

54

55

56

59
57
56

57
56

57
52

51

50

49
51

52
52

47
58

50
53

29-72

30 09
•10

2990
30-06

.07

•05

29-95

30-10
•20

2995
•80

•80

•75

•54

'69

•70

•82

3005
29-62

•77

•97

30-03

•07

•10

•12

•16

•18

•16

•19

•20

25

39

59
62

42
62
70
54

50
52
32

27

65

71

36
61

56
64
47
36
60

74
58

62
46
45
51

48
46
49
52

Storms of hail

Fair with thun-

Fair '^""•

Fair

Fair

Fair

Fair

Fair

Fair

Fair

Cloudy
Cloudy
Fair

Fair

Showery
Fair

Fair

Fair

Fair

Showery
Showery
Fair

Cloudy
Fair

Cloudy
Cloudy
jFair

Cloudy
Fair

Cloudy
Fair

N.B. The Barometer's height is taken at one o'clock.
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INDEX TO VOL. XLI.

AcCUM's Crystallography, 365

Arid. Composition of sulphuric, 82,

344; of sulphurous, 87,345; pre-

paration and properties of lactic,

241,445
Adams on Vision, 205; on ophthal-

mia, 329
Addition of numbers. Instrument for,

1G6

Adipocire. On origin of, 223

Aerolites, 7

1

Air. On relations of, to heat, cold,

and moisture, 446
Alcohdl frozen, 131 ; contains foreign

substances, 135

Alcohol, Experiments on, 67 ; orig-in

of, 379
Alcohol. Combustion of, 434
Amalgam of potassium, 401 ; of so-

dium, 409; of ammonia, 412
Ambcr^rtase—a product of disease,

223
Ammonia. An.ilysis of, 412
Analysis of oxides of lead, 6 ; copper,

199; iron, 334; of urine of ani-

mals, 17; of sulphurets of lead,

81, 341; copper, 197; iron, 277;
of sulphate of lead, 83; baryta, 85;
copper, 202; of sulphuric acid. 84,

34-1; of carbonate of baryta, 85 ;

of sulphurous acid, 87, of sulphite

of baryta, 88 ; of muriates of baryta
and of silver, 20! ; copper, 20:5;

lead, 275; of fiurin grass, 313; of
tremolite, 373; of ptitass, and of

muriate of potass, 409 ; of soda,

and of the sulphate and muriate
of soda, 411

Anti(juilies, 393
Arithmetic. Philosophy of, 47
Arranfremctit in paiiitlnj^, 351
Arsenic. To detect, 121

Arseidc. I>ambe on, 50
AtlraitKiu expressed by algebraic

cjuaiitities, 105,269
Aurora Oormlis. On, 263
Barila. Carbonaie of, 85; sulphate

of, SG; sulphite of, 88
B'^i/tf, Sulphate, of, 85; carbonate

of, 85 ; sulphite of, 88 ; muriate of,

201
Beauvois on pith of vegetables, 38 2

Jlcizeliiis on definite proportions, 3,

81, 197,401 ; on lactic acid. 241,

275j334 ; on alcohol of sulphurj 1)63

BcrthnlleCs idea of chemical affinity

incorrect, 3
Bla^den on light, 138
Bleaching vnth oxymuriates, 312
Books. New, 46, 214, 365
Bdtany. Remarks on, 62, 380
Bread of wheat flour and potatoes,265
Brewster's exper, on light, 13S, 221
Bruvm oxide of lead. Components

of, 8
Bmldivgs heated by steam, 157
Burying-places. Pernicious vapours

of, 445
Camera ohscura. Periscopic, 124;

Jones on, 247
Cainpeachy wood. On, 69
CarmichaeCs hypothesis of electricity,

62,233
Caraccas. Earthquakes at the, 161
Carbon. On alcohol or sulphuret of,

SC8
Gary's Metereological Tables, 80, 1 60,

240, 320, 400, 472
Cast iron cut with a carptntei's saw,

15G
Charcoal. On heat evolved in burn-

ing. 295
Chemical affinities, Berzelius on, S;
Dulong on, 69

Chemistry. Aliers's lectures on, 374
Chevreid on pastil, 69; on Cam-
peachy wood, 69

Clnyophori's. Wollaston's, 155
Claik on the foot of the horse, 46, 216
Climates, ^.ledical effects of, 210
Coffee. Rumford on, 108
Coid. Relationsof air to, 446
Copper. Sulphuret of, 197; oxides

of, 199; muriates of 203; sub-
muriates of, 284.

Colours. Changes of by heat, 430
Coliiuring in painting, 355
Combustion. On heat developed in,285
Condensation vf vupnuis. On heat
developed in, 28.', 431

Conybeare on organic impressions ia
flint, 148

Cryslalloirraphy. Accum's, 363
Daltuns hypothesis of proportion*

confirmed, 4
7)rti'(v',v hanging scafToIJ, 19S
Dc Monlub<:rl on painting, ?i3, 171,

348
Definite pr«pnrfioti<:. Berzelius on,

S,81, 197,275,334,401
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DerbyshiTe. Farcy's Report, 214;

strata of, 303
Del.onalirig powders. On, 68
Differential thermometer. On, 31
Diijxisitifin in painting, 351
Disltllation. Improved, 65
Donovan on alcohol, 379
Drapeiies in painting, 3.53

^arthqt ake at the Caraccas, 161
Edinhurgh Institute, 60, 152, 308
Eleclrrinifler. On Bennet's, 415
ELecInc column of '20,000 pair* of

plates, 393
Eieclriiit!/. New hypothesis of, G2,

232
Elocution. Wright on, 53,140
Equilibrium . On, 321
Brnplion, Fohamc,\x\ St. Vincent,! 39
Ether. Fho«phor'c and arsenic, 70
Ether. Ccmbustion of, 439
Expression in painting, 351
Farey's mineral and agricultural re-

port on Derbyshire, 214; on stra-

tification, 303
Fat. Origin of, 223
Fcburier on vegetable sap, 381
Fermented liquors. Lettsoni on,305,462
Figuier's process for depriving vine-

gar, &c. of colour, 129
Fiorin grass. Attempt to analyse, 313
Flint. Organic impressions on, 149
Florentine school of painting, 172
Foot of the horse. Clark on, 46,216
Forstefs metenrolngical observations,

79,158, 237, 317, 396,469
Forsler on aurora borealis, 263
Fossils found near Reading, 44 ; near

Brentford, 222 ; near Paris, 315
Frigori/ic processes. New applica-

tions of, 64, 131, 154, 155
FvTiiigations of oxymuriatic acid, sa-

lutary effects of, 445
Galvanism. Improved battery, 308 ;

powerful pile, 393
Gas. Mixture of cxyvinatic and

hydrogen, exposed to colouied rays,

234
Gay-Lussac on changes of colour by

heat, 430
Geological society, 147, 224, 303, 370,

458
Girard on oxymuriatic acid fumiga-

tions, 4-15

Gnld. Preparations of, 7

1

G^o5i '5 mechanical calculator, 166

Geithic school of painting, 174
Greek school of painting, 172
Gregory's remnrks on Rodriguez's

animadversions on t; rouometrical

survey, I78

-^im-lock improved, 308

Heat. Exper. on, 65, 285; effect ^f
, in charging colour?, 420, 434;

relations of air to, ;46
Heyr.e on formation of sulphur, lOl
Hiiks's proposal for rai^iug the Royal

George, 297
Ho7iie on origin of fat and adipocire,

223
Horse-shoeivg. Curious remarks on,

419
Horse,falkn. Method of relieving,: 96
HutL'-n. on freezing alcohol, 130
Hydro-carbonated gases. DifTerf nces

in, 16
Hydrogen gas. On lieat evolved in

burning, "95

Hydrophcbia cured by bleeding, 358,

416
Imperial Institute of France, 62, 313,

380
Inebriation. Lettsom on, 305, 462
Iron. Sulphuretsof, 276; oxide of, 334
Iron, cast. To cut with a carpenter's

saw, 1 56
Jackson's galvanic battery, 3('8

Jones on periscopic camera obscura
and microscope, 247

Kirwanian Society, 61, 232, 312, 379,
464

Kirchnff's conversion of starch into

sugar, 155
Knox s analysis of fiorin grass, 313
Lactic acid. Berzelius on, 241
Lactates. Characters of, 243
Lam be on arsenic, 50
Lamps improved, S6
Laplace s Michanique Ce'/ei^f.Equation

in,
.

8, 357
Lead. Different oxides of, 6, 341 ;

sulphurct of, 81, 341 ; sulphate of,

83, S44; ir.uriate of, 275
Learned Societies, 50, 138, 221, 302,

368, 457
Leslie's differential thermometer, 31 ;

frigorific process, 64, 154, 446
Lettsom on lea, 229; on inebriation,

305, 4C2
Light. Rumford on, 66; effect? of

coloured rays of, on gases, 234
Lninean Siuieiy, 370
Lovi's hydrometer glass balls, 152

Ltivgs. Tinging matter of. 222
Lynn, Nt" i: Ik. Long, and lat. of, 331

MacCulloch on geology of Scotland,

370, 373
Machell's annular saw, 428

A/cYei on arsenic, 121; on alcohoL

or sulphuret of carbon, 368
Martin's help for fallen horses, 196
Malhematus, B, 10.5, 269, 357

Medical Society, 228
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Mtdicine, for mushroom poison, 157;

efFects of climates, 210, 255 ; hy-
drophobia cured, 358

Mercury. Free^ing of, 154

Meridian. On Mudge's measurement
of. 'JO, 90, 178

Melalliferovs veins. On, 147

Meteor seen at London, S'iG

Meteorulngij , 60, 78, 79,80, 158, 160,

•237, 240,262,3)7,320,897,400,472
Miasmala. On, 16

Microscope. Wollaston's, 124; Jones

on, 247
Miers's lectures on chemistry, S74
Mi?iing. Laws and usages, 150
Mirbel on organs of fructification in

vegetables, 383 ; on germination,

385
Moisture. Relations of air to, 446
Mo>Ugol/ier''s process for making

white lead, 253
Mudge's measurement of the meridian.

On, 20,90, 178

Muriate of silver and of baryta, 201 ;

of copper, 203 ; of lead, 275 ; of

soda analysed, 411
Mushroom poison. Cure for, 157
Narval. Home on the, 802
Negro colour, no proof of difference

of species, 302
Nitrogen. On, 376
Oils. On heat developed in burning,

294
Ophthalmia.. Adams on, 329
Opium from garden poppy, 68
Oratory. Wright on, 53, 140

Oxymuriales of Lime, potash, and mag-
nesia. Preparation and bleaching
powers of, 312

Paintings of the middle age. On, 35,

171, 348
J'aper, trarjsparent, for artists, 223
Passions. Wright on the, 53, 140

Paslil. Substitute for indigo, 69
Patents 234,317,393
Pearson on tinging matter of the

lungs, 222
Pepys's mercurial Voltaic conductor,

15

Periscopic camera obscura and mi-
croscope, 124; Jones on, 247

Philips on the veins of Cornwall, 147
Philosophical Society of London, 5'2,

140.229, 305,374,462
physiology, Animal, 387
Pith of vegetables. On functions of,

382
Plenderhath on fossils found near

Reading, 44
Potatoes. Fecula of, converted into

t-Jgar, IjU

Potass. Decomposition of, 401; ana-

lyses of, 40»
Potassium. Exper. on, 401

Prize questions, 379

Pri7iting press. Anew, 60
Pr(}usl's idea of chemical proportion

correct, _

*

Prussian blue. New facts respecting,

70
Red lead. Components of, 7

liichter^s idea of chem. proportion

correct, 5
Rodiigtifz on Mudge's measurement

of meridian, 20, 90; remarks on
his animadversions, 178

Roman school of painting, 171

Royal medical society tfEdinburgh,37

9

Royal George. Proposal for raising,

297

Royal Society, 50, 138,221, 302, 368,

457

Rumfnrd on coffee, 108; on heat de-

veloped in combustion, 285, 434

Sap of trees. On course of, 381

Scaffold, Hamrnig, deicribed, 195

Scotland. Geology of. 370, 37S

Sheep. New species of, 51

Shoelbred's cure of hydrophobia, 358,
416

Sight. On, 138, 205

Silver. Muriate of, 201

Singer's electric column of 20,000

pairs of plates, 39S

Slate quarries. On, 303

Soda. Decomposition and analysis of,

409 i sulphate and muriate of, 41

1

Sodium. Exper. on, 409

Solids ofgreatest atlraclioiu Theory
of, 268

Southern on equilibrium, 321

Spirit of ici'ie. Combustion of, 434
Spirituous liquors. Glass balls for de-

termining strength and quantitT

of, 15-2

Starch converted into sugar, 155

Stannary laws. Account of, 150

Steam. Heating buildings by, 157

Steevens on meteor seen at London,346
Stone. Arlifcial, to make, 27S

Stratification. Farey on, 303

St. Vincent. Volcanic eruption in, 139
Sugar from starch, 155

Sulphitrets of gold, 71; of lead, 81;

of copper, 197; of iron, 276; of

carbon, 368

Sulphur. Exper. on, 82 ; formation

of, 101

Sulphite of baryta, 88
Sulphate of lead, 83, 344; of baryta,

85 ; of copper, 202 ; of iroi\, 280
Surgical ntstruwtnlf. New saw, i'^U

,
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Syphun. Improved, 60, 61

Tea. Lettsom on, 229
Tliermomeler. Tlie diflerential, 31 ;

Walker's, 136; scales, 136

Thovison on an ecjuation in Laplace,

357
Thomson's gun-lock, 308
Trunsparent paper for artists, 233
Trigonometrical survey, Madge's. Re-

marks on, 20, 90, 178

Truss Society, 77

TiithiU on con version of fecula into

sugar, 156

Urine of animals. Analyses of, 17

Vacrinalion. Beneficial efl'ects of, at

Norwich, 72
Vapours. On heat developed in con-

densation of, 285
Va^iqiielvLS analysis of urines, 17

Venetian school of pairitino;, 173

/"(Hf^ar, to render colourless, 129
Vision. Blagden on, 138 ; Adams on

restored, ' 205
Voxel's exper. on conversion of starch

into sugar, 156

Volcanic eruption in St. Vincent, 139

Voltaic conductor. Mercurial, 15

Walker on geogr. poiition of Lynn,
Norfolk, 331

Tl'otker (E.) on electrometer

Walker's philosophy of aritlimetic,47

JVidker's ihermometer, 1 iS
H'ux. On iieat developed in burning,

293
Way's bread of wheat flour and po-

tatoes, 265
JVelli on negro colour, 302
While's ecjuation iJ of Mechanique

Celeste, 9
Willie lead. Making of, 253
Wilson's artificial stone, 273
Wire, Fine. VVolIaston's method of

drawing, 139
Wollaslon's camera obscura, 124;

Jones's observ'ations on, 247 ;
pro-

duction of fine wire, 139; chryo-
phorus, 155; single lens micro-
meter, 222

Wright on the passions, 53, 140
Yellow oxide oflead. Components of,7

Yi'ung on medical effects of climates,

210,255
Zoology, 387

ERRATA.

Page 151, line 18, fur credited read debited; ibid, line 27, /(/r proportion*
rea.! proprietors; page 234, line 17, for oxymuriate read oxymuriatic;
page 321, line 9 from bottom, ./or and their forces read and these forces

j

page 322, line 1, ybr 10 read 5; page 322, line 12, /cir beams read beam;
pac-e 381, line 3, for filled read fitted ; page 387, line 2, for having been
read be.

END OF THE FORXr-FIRST VOLUME,

Pr%nUdby Richard Taylor and Co., Shoe Lane, L^ndun.
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